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Abstract 
This study examined patterns of phonological awareness in English among samples 
of primary one, two and three Chinese children in Hong Kong, and explored the 
contribution of children's phonological awareness to explaining English reading 
performance. Ninety-four Hong Kong children from grade one (N=30), grade two 
(N=32) and grade three (N=32) participated in the study. The present research 
employed six different phonological awareness measures tapping into three levels of 
phonological awareness (syllable, onset-rime and phoneme) with two types of tasks 
(detection and deletion) at each level: syllable detection, syllable deletion, onset-
rime detection, onset-rime deletion, phoneme detection and phoneme deletion. A 
word recognition task and the Raven's Progressive Matrices were also administered. 
The overall results indicated that Hong Kong children's phonological awareness, 
like their English speaking counterparts', progressed from large units (syllables), via 
medium units (onset-rimes), to small units (phonemes). However, the findings also 
revealed that Hong Kong children's phonological awareness at the onset-rime and 
the phoneme levels developed much later in age when compared to that of their 
English speaking counterparts. These results suggested universal as well as 
linguistic environmental specific characteristics of phonological development. A 
stepwise multiple regression analysis demonstrated that the onset and the rime 
i 
deletion measures were the most potent predictors of English word reading. Initial 
phoneme awareness also made a small though independent contribution to 
explaining reading performance. A subsequent hierarchical multiple regression 
analysis showed that the predictive power of these three measures remained to be 
potent in predicting English word reading performance after controlling for age and 







(syllable awareness)�聲母及韻母意識(onset-rime awareness)�以及音素意識 
(phoneme awareness)�六個語音測試分別爲音節察識(syllable detection)�音節刪 
減(syllable deletion)�聲母及韻母察識(onset-rime detection)�聲母及韻母刪減 
(onset-rime deletion)�音素察識(phoneme detection)�以及音素刪減(phoneme 
deletion)�另外，此硏究也採用了英文詞語閱讀測試及雷芬氏漸進式圖形測驗 




爲遲緩。此外，逐步回歸分析(stepwise multiple regression analysis)顯示聲母 
及韻母意識是學生英文讀字表現最強而有力的預測指標，而首音素意識亦具有 
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CHAPTER 1. INTRODUCTION 
1.1 BACKGROUND 
One of the consistent findings in the past thirty years of research in reading is 
that word recognition plays a significant role in reading efficiency, especially for 
beginning readers (Adam, 1990). In view of this, the present study focused on the 
word recognition stage of reading English, attempting to examine the patterns of 
phonological awareness and their effects on English reading performance. 
Theoretically, phonological awareness has been defined as "(one's) awareness that 
spoken words can be broken down into smaller units of sound" (Goswami, 1999. 
p. 134). Phonological awareness was found to have a strong link with early reading 
ability (Adam, 1990; Leong, 1994). Different lines of research, ranging from 
correlational, longitudinal, to training studies, point to a convergent result 
illustrating the important role of phonological awareness in predicting children's 
reading ability (Gottardo，Stanovich, & Siegel, 1996; Leong, 1986). 
The close relationship between phonological awareness and beginning reading 
ability was found to exist in different language systems. This relationship was found 
to be robust in alphabetic languages. It holds for highly transparent, also called 
shallow, languages, for example, Norwegian ( Hoien, Lundberg, Stanovich, & 
Bjaalid，1995), as well as less transparent, also called opaque, languages, such as 
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English (Stanvovich, Cunningham, & Cramer, 1984). This relationship was then 
studied extensively in other non-alphabetic languages, for instance, Chinese, a non-
alphabetic opaque language. The relationship is generally held though some 
controversial issues are still waiting for further investigation. 
In order to examine the internal mechanism of this robust relationship between 
phonological awareness and reading ability, some pioneers investigated the internal 
structure of phonological awareness. Early researchers perceived the term 
phonological awareness as a global construct. Later then, researchers found that 
phonological awareness is not homogeneous in nature. They disentangled the 
components of phonological awareness and found that phonological awareness 
consists of several levels of awareness from the largest un i t sy l l ab le , to the sub-
unit~onset and rime, and down to the smallest unit一phoneme (H0ien et al., 1995; 
Treiman & Zukowski, 1991). 
Psychologists have devised a number of phonological task types to measure 
phonological awareness at different levels. For example, blending tasks require 
children to blend all phonemes together to form a co-articulation of the string, 
whereas segmentation tasks require children to isolate or delete a specific phoneme 
from the string of letters. These tasks actually fall into two categories of awareness, 
namely, synthetic awareness and analytic awareness (Wagner, Torgesen, Laughon, 
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Simmons, & Rashotte, 1993). Accordingly, synthetic tasks require children to 
manipulate the sounds of individual phonemes and blend them together to make a 
co-articulation of a word. The typical task is the blending task (Torgesen & Mathes, 
2000). The analytic phonological tasks require children to identify individual sounds 
of a string of letters and to isolate one sound or a sub-unit from the rest of the word. 
Segmentation and deletion tasks belong to this category (Torgesen & Mathes, 2000). 
Recent research has examined the nature of synthetic and analytic tasks and found 
that these two categories of tasks are actually measuring two different phonological 
skills (Wagner et al.，1993). Synthetic ones involve the manipulation of the sound 
while analytic ones require the identification and manipulation of the sound. It was 
also reported that children's analytic phonological awareness is more powerful in 
predicting their reading ability (Wagner et al., 1993). Thus in the present study only 
the analytic tasks were employed. 
The data obtained from numerous previous research studies adopting various 
task types presents a consistent pattern of a sequential development of phonological 
awareness in children. The development of phonological awareness was found to 
progress steadily from large units—syllable awareness, via sub-units~onset-rime 
awareness, to small units—phoneme awareness (Goswami & Bryant, 1990). This 
sequence of phonological development was not constrained to English; it was also 
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found in other alphabetic languages, for example, Italian (Cossu, Shankweiler, 
Liberman, katz, & Tbla, 1988), or Czech (Caravolas & Bmck，1993). 
After reviewing the levels of phonological awareness and their developmental 
sequence, researchers went on to investigate the relationship between different levels 
of phonological awareness and reading ability. The investigation of syllable 
awareness had a long history. By definition, a syllable contains vocalic nucleus and 
"these vocalic nuclei correspond to peaks of acoustic energy or loudness, providing 
physical cues by which the listener may distinguish one spoken syllable from the 
next" (Adam, 1990, p.299). Liberman and her colleagues (Liberman, Shankweiler, 
Fischer, & Cater, 1974) developed the tapping task that asks children to tap once for 
one syllable word and twice for two to measure children's phonological awareness 
at the syllable level. The children's performance at this level predicted reading 
ability especially in very young age. 
The most salient predictor of reading ability is phoneme awareness. Phoneme is 
“the smallest sound that changes the meanings of the word" (Goswami, 1999. p. 
135). The awareness at this level, called phoneme awareness, was found to be 
significant in predicting reading ability and identifying future candidates of poor 
readers (Stanovich et aL, 1984). The close relationship between phoneme awareness 
and reading was also found in some alphabetic languages other than English such as 
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Norwegian (H0ien et al., 1995). 
More recently, the level of onset-rime referring to sub-units that combine to 
form a syllable has attracted a lot of attention. Any phonemes that go before the 
vowel is called onset, and the vowel sound with any following phonemes formed the 
sub-unit called rime. The most cited study presented by Bradley and Bryant (1983) 
showed a strong predictive power of children's onset-rime awareness on English 
reading ability three years later. However, the similar relationship was not found in 
other more transparent alphabetic languages (H0ien et al., 1995). 
The implication of the findings that the onset-rime unit plays different roles in 
predicting reading ability across languages is inspiring. The findings have led to a 
postulation that the orthographic and phonological features of an individual's first 
language may lead the learner to focus on certain level of phonological awareness 
and which in turn correlate differently to reading. If this is the case, it would be 
interesting to find out whether the orthographic and phonological characteristics of 
one's first language (Chinese) affect the relationship between levels of phonological 
awareness and reading ability in second language (English) learning. This 
postulation was one of the issues to be discussed in the present study. 
.Although there is a resurgence of interest in the study of relationship between 
phonological awareness and English reading among Chinese learners, there has been 
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very little systematic research investigating this matter thoroughly. The researchers 
looking into the relationship between phonological awareness and English reading 
ability very often overlooked the comparison of different levels' of phonological 
awareness. For example, in McBride and Ho's (2000) study, only syllable level tasks 
were used. Moreover, many researchers tended to use very narrow or even a single 
type of tasks. For instance, Ho and Bryant's (1997) study employed only detection 
tasks. 
The present study was an attempt to use both detection and deletion tasks 
tapping on all three levels of phonological awareness to examine patterns of 
phonological awareness of Chinese children learning English as a second language. 
Another purpose was to investigate the relationship between phonological awareness 
at all levels and English reading ability among a group of Chinese children in first, 
second and third grade in Hong Kong. The reason for choosing this age group of 
children is obvious. According to Goswami and Bryant (1990), children's awareness 
of syllable and of onset-rime developed at a very early age even before schooling, 
whereas phoneme awareness emerged only when they start learning to read English. 
Therefore, the period of just starting learning to read (grade one to grade three) 
would be extremely critical. 
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1.2 PURPOSES OF THE STUDY 
In view that phonological awareness is a key of learning to read English, 
enhancing children's phonological awareness would definitely help them handle 
English more easily. However, before any remedial and training program can be 
implemented, research on patterns of phonological awareness would shed light on 
informing approaches to teaching English in Hong Kong. The present study was an 
attempt 
1) to explore patterns of phonological awareness in English among samples of grade 
one, two and three children in Hong Kong; 
2) to compare different types of measures~detection and deletion一in terms of task 
difficulties, and effectiveness in predicting English reading; 
3) to investigate the predictive power of different phonological measures in 
predicting English word reading performance in Hong Kong children. 
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CHAPTER 2. LITERATURE REVIEW 
2.1 PHONOLOGICAL AWARENESS AND READING 
2.1.1 Word recognition and reading 
"An understanding of reading ability requires an understanding of reading. This 
means that we must know something about the components of reading" (Perfetti, 
1985, P.4). According to Downing and Leong (1982, p.3), reading is a process to 
"extract meaning from text." In order to do so, the processes of word recognition 
and comprehension are involved. Word recognition is to "interlink the printed 
appearance of words with one's knowledge of their sounds, contexts functions, and 
meanings (Adam, 1990，p.206). When the strings of printed letters, for example, 
4 
"Mary asked her friend to send her a letter", are seen, one must first be able to 
recognize every string of letters. That means one has to associate all these strings 
with existing concepts represented in his or her memory. And the second component 
of reading is comprehension, which is a process to "collapse the meanings of the 
individual words...into a composite interpretation" (Adam, 1990, p. 141). 
Comprehension is an intricate process involving access to a mental representation of 
overall meaning of the text. 
.Though comprehension leads to the purpose of reading, word recognition is a 
fundamental and necessary process for comprehension (Pressley, 1998). It has been 
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well documented that word recognition plays a prominent role in the reading process. 
It has been found that the speed of initial reading acquisition is determined by the 
child's word recognition ability (see Stanovich, 2000). This relationship is not 
limited to children. Cunningham, Stanovich, and Wilson (1990) tested adult college 
students and showed that word recognition skills accounted for a significant 
variance in predicting reading ability after the factors of non-verbal reasoning ability, 
listening comprehension, sentence memory and vocabulary were partial out. "Thus, 
efficient word recognition seems to be a necessary but not sufficient condition for 
good comprehension in adults, just as it is in children" (Stanovich, 2000 p.209). 
Because of the important role of word recognition for reading, the present study 
focused on the word recognition stage of reading English. 
2.1.2 Relationship between phonological awareness and reading performance 
Phonological awareness has long been found to have a close relationship with 
reading ability and has become an important predictor of one's reading ability. As 
pointed out by Leong (1991), phonological awareness refers to 
The ability to progress from the transparent to the opaque forms 
of speech and to attend to them in and of themselves. In 
particular, it is the ability to conceptualize, reflect on, and 
manipulate sublexical segments of spoken language such as 
phonemes, syllables, and intermediate units (p.218). 
The relationship between phonological awareness and reading was first found to be 
valid in alphabetic languages, in English in particular, a less transparent or opaque 
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language, in the past 30 years (Adam, 1990; Goswami & Bryant, 1990; Liberman et 
al., 1974). Subsequently, such relationship was found to be applicable to some more 
transparent alphabetic languages, for instance, Norwegian (Lundberg, Olofsson, & 
Wall, 1980) and Italian ( Cossu et al , 1988). 
Evidence for the strong relationship between phonological awareness and 
reading in alphabetic languages came from various sources. Correlational studies 
showed a robust relationship between phonological awareness and ability in reading 
(Gottardo et al., 1996; Leong, 1986). In a classic research (Liberman et al., 1974), 
Liberman and her colleagues found that among all first graders, 30% of them were 
lack of phonological awareness and were unable to segment orally presented words 
into phonemes. Half of these 30% students fell into the lowest third of the class on a 
reading measurement. However, no student in the upper third of the class on the 
reading measure came from these 30% population who were lack of phonological 
awareness. Since then, researchers have repeatedly found that children who lack 
phonological awareness are likely to be among the population of poorest readers 
(Hcfien et al., 1995; Stanovich et al., 1984; Torgesen & Burgess, 1998) 
Longitudinal studies provided strong support to the causal tendency of 
phonological awareness on reading. Individual differences in phonological 
awareness at the early age were believed to be an essential factor to the variation in 
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reading acquisition and reading ability ( Gathercole, Willis, & Baddeley，1991; 
Lundberg, Frost, & Petersen, 1988). In a longitudinal correlational study (Wagner, 
Torgesen, & Rashotte, 1994), 244 five-year-old kindergarten children were followed 
up for three years to investigate the causal relationship between phonological 
awareness and reading skill. Consistent with the findings of other researchers, the 
results showed a strong causal relation between phonological awareness and reading 
ability. 
Studies investigating reading deficits in poor readers also provided converging 
evidence that individuals who experienced troubles in phonological processing or 
simply lack of phonological awareness suffered from reading difficulties. A number 
of researchers postulated that phonological awareness is very likely acting as a core 
contributor to the development of reading difficulties or dyslexia (Rack, Snowling, 
& Olson，1992; Gottardo et al., 1996). A recent research ( Stanovich, Siegel，& 
Gottardo, 1997) showed that dyslexics had great difficulties in naming pseudo words, 
which depends heavily on the application of grapheme-phoneme-correspondence 
rules, and performed poorly in phonological sensitivity tasks when compared to their 
reading level controlled group. 
Further evidence came from phonological training studies. It was found that the 
systematic training in the use of grapheme-phoneme-correspondence rules would 
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generate positive effect in reading performance in beginner readers ( Lundberg et al., 
1988) and in poor readers (Lovett, Warren-Chaplin, Ransby, & Borden, 1990; 
Greaney, Tunmer, & Chapman, 1997). Collective sources have provided convincing 
evidence leading to the confirmation of a strong relationship between phonological 
awareness and reading ability. Such close relationship between phonological 
awareness and reading ability is said to be independent of other factors such as non-
verbal reasoning ability, age, social economic status ( Share, Jorm, Maclean, & 
Matthews, 1984)，and other cognitive processing skills, for example, verbal working 
memory and syntactic processing ( Gottardo, Stanovich, & Siegel, 1996). 
2.2 TWO VIEWS ABOUT LEVELS OF PHONOLOGICAL AWARENESS 
In order to have a better understanding of the relationship between 
phonological awareness and reading ability, it is necessary to tease apart the 
components of phonological awareness and look into the way by which various 
components affect reading performance. One reason why the disentangling of 
phonological awareness is important came from the argument that the relationship 
between phonological awareness and reading would be varied if the meaning of the 
term phonological awareness is different. For example, some researchers might use 
phoneme tasks, whereas others might use onset-rime level tasks instead. This 
argument was clearly presented in the paper of H0ien et al. (1995): 
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The various tasks that have been used as indicators of 
phonological awareness may, in fact, reflect one or several 
underlying constructs (p. 172). 
Without considering the heterogeneous nature of phonological awareness per se, the 
results derived could be misinterpreted. It would also make the effort that tried to 
draw conclusion over studies become impossible. 
2.2.1. Linear view of levels of phonological awareness 
The term phonological awareness that is believed to be essential for reading 
actually covers a range of phonological levels (Treiman, 1991). Regarding the levels 
of phonological awareness, there are two views一linear and subsequently 
hierarchical views (Treiman, 1991). Most of the early research on phonological 
awareness was based on the assumption of a linear view of phonological awareness 
that a syllable is the combination of strings of phonemes一linear view (see top panel 
of figure 2.1). Researchers (Leong & Haines, 1978; Liberman et a l , 1974) showed 
that a word consists of syllables and phonemes. A syllable is the pulse of sound that 
each word consists of. For example, the word 'syllable' has three syllables, 'apple' 
has two, and 'cat' has only one. Phoneme defines the smallest sound that changes 
the meaning of a word ( Goswami & Bryant, 1990). For instance, 'cat' and 'bat' 
differ only in the initial phoneme but the meanings of the words are totally different. 
The syllable consists of a string of letters that embodied a string of single phonemes. 
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The utterance is the product of co-articulation of all phonemes in a syllable; for 
example, the syllable 'drop' combines a string of letter sounds /d/, /r/, /o/，/p/ 
together, and every single phoneme contributes to the utterance of the word 
concerned. 
2.2.2 Hierarchical view of levels of phonological awareness 
More recently, a level of structure intermediate between syllables and phoneme 
was introduced (Goswami & Bryant, 1990). It led to the emergence of an alternative 
view~the hierarchical view ( see bottom panel of figure 2.1) of phonological 
awareness. The idea is that a syllable is composed of sub-units named onset and 
rime, and the sub-units are in turn composed of several single phonemes. The sub-
units are smaller than syllables but larger than single phonemes in terms of unit size. 
The onset corresponds to the initial consonant or consonant cluster before the vowel, 
and the rime refers to the vowel sound and any following phonemes in a syllable 
(Goswami & Bryant, 1990). In our example 'drop', ‘dr, is the onset while 'op, is the 
rime. However, sometimes the distinctions among the levels are not clearly cut. 
Under certain circumstances, syllables are also rimes. For example, word 'apple', 
‘ap, is a syllable as well as a rime. And sometimes onsets and rimes act as phonemes 
as well. For instance, word ‘go’，'g' is an onset as well as an initial phoneme, 
whereas 'o ' is a rime as well as a final phoneme. 
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Figure 2.1 Linear and hierarchical views of the English syllable 
(from Treiman & Zukowski，1991). 
Linear view of the syllable: 
Syllable "drop" 
/l\\ 
Phonemes "d" "r" "o" "p" 
Hierarchical view of the syllable: 
Syllable "drop" 
八 
Onset Rime "dr" "op" 
八 八 
Phonemes Phonemes "d" "r" "o" "p" 
The hierarchical view is well supported. It was believed that a series of 
phonemes gathered to form groups rather than existing individually. In a study, 
Treiman (1985) asked college students to blend two words into one new word. In 
experiment 1, tasks required students to blend two consonant-vowel-consonant-
consonant (CVCC) words, e.g., 'paekt' and 'nAts' into 1) C/VCC e.g., ‘pAts，； 2) 
CV/CC e.g., 'pasts'; or 3) CVC/C e.g., 'Pasks'. Result showed that 91% of responses 
were C/VCC. Later, further experiments (experiments two and six of Triman, 1986) 
were carried out in order to disperse the belief that people tend to split phonemes in 
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certain positions, for example, after the first phoneme. Triman (1986) used different 
combinations e.g., CCVC ( experiment two ) and CCCV (experiment six). The 
results showed that about 62% of people tend to split word in terms of onset and 
rime一CC/VC in experiment two and CCC/V in experiment six. 
Moreover, studies investigating the phonological structure of other alphabetic 
languages also gave evidence to support the hierarchical view. A Norwegian study 
(H0ien et al., 1995) used factor analyses technique to investigate the underlying 
structure of phonological awareness and extracted three rather than two distinct 
factors. The three factors were: phoneme, rhyme and syllable. All in all, the results 
convinced us that not only phoneme and syllable, but also the unit of onset-rime 
should be treated as a unique level of the phonological structure of alphabetic 
languages. 
2.3 MEASUREMENT OF PHONOLOGICAL AWARENESS 
Levels of phonological awareness have been measured with numerous tasks 
that vary greatly from one to another. The tasks designed to assess one's 
phonological awareness vary from blending (what sound of the word will be if we 
put c-a-t together?), counting (how many syllables does the word 'cowboy' get?), 
sound isolation (what 's the first sound of the word 'Jack'?), deletion ( say the word 
‘fish’ without /f/ sound), to oddity (among the words 'bag', 'nine', ‘beach，and 
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'bike', which word does not share the same initial consonant with other words?). 
These task types have their own sensitivity in predicting reading ability. Although all 
these tasks have a unified general name called phonological awareness tasks, they 
actually tap into three hierarchical levels of phonological awareness一syllable, 
onset-rime and phoneme. Besides the levels of phonological awareness mentioned 
above, a great variety still remains as tasks differ in degree of difficulties. At the 
phoneme level, for example, phoneme deletion task is more demanding in terms of 
cognitive requirement than phoneme isolation task. The result of the great variety 
among tasks was mentioned in Yopp (1988) that “ the use of such a wide variety of 
tasks has made interpretation, consolidation, and comparison of research findings 
difficult" (p. 160). 
2.3.1 Various task types 
A number of phonological tasks belonging to different task types, such as, 
blending, counting, sound isolation, deletion and oddity tasks were adopted in many 
current research studies (Stanovich et al., 1984; Yopp, 1988). However these tasks 
could actually be grouped into two categories, namely, synthetic awareness and 
analytic awareness (Wagner et al., 1993). According to Wagner et al. (1993), the 
tasks measuring children's synthetic awareness are different from those measuring 
analytic awareness because they involve different skills. Synthetic tasks require 
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children to manipulate the sounds of individual phonemes and blend them together 
to make a co-articulation of a word. The typical task type is the blending task 
(Torgesen & Mathes，2000). The analytic phonologic tasks require children to 
identify the individual sounds of a string of letters and to isolate the sound from 
others. The task types, sound detection and segmentation, belong to this category 
(Torgesen & Mathes，2000) (see table 2.1). 
The blending tasks are measuring children's synthetic awareness skills. They 
require children to blend a string of individual phonemes together and to make a co-
articulation of the string. The variety of the task type in this category is limited. The 
prototype is that the researchers present the word phoneme by phoneme to children 
and ask them to blend the phonemes together ("what word do these sounds make: 
/f/-/a/-/t/?). The blending tasks were found to be easier for young children when 
compared to other types of tasks, e.g., segmentation tasks (Yopp, 1988). 
Sound detection tasks measure children's analytic awareness skills. They 
require children firstly to identify the individual sounds of the word, then to make 
judgements of the commonality of onset, rime or single phoneme amongst several 
words. Lastly, children are requested either to choose the odd word out of four 
words, or choose one word that matches to the target word in terms of onset, rime or 
single phoneme. Several kinds of tasks belong to this category. First is the oddity 
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task, in which children are asked to pick out the word that does not share initial or 
final consonant or rime with other words (e.g., "which of these words has a different 
beginning sound—bag, nine, beach, bike?). Second is the choice task, in which 
children are requested to choose one word of which initial or final sound shares with 
the target word (e.g.，"which word shares the very beginning sound of the first 
word一moon: ear, mouse, ant). Third is the word generation task, which requires 
children to generate words that share the same onset or rime. It was argued that the 
tasks of this category require less explicit phoneme knowledge (Torgesen & Mathes, 
2000), but more memory load is involved (Snowling, Hulme, Smith, & Thomas, 
1994). Therefore, in order to reduce memory load, some researchers (e.g., Stanovich 
et al., 1984) tried to present pictures of the words in some tasks to decrease the 
impact of memory load. 
Segmentation tasks also measure children's analytic skills. They require 
children first, to be aware of the fact that the utterance of a word is the result of the 
co-articulation of a string of single phonemes and second, to be able to isolate an 
individual phoneme from the rest. This category embraces a large range of task 
types, but the cognitive requirements of tasks are slightly different. Some require 
simple recognition of individual phoneme in a word string, for example, 
segmentation, counting and isolation tasks. However, others involve higher 
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cognitive requirement, for example, the deletion task, upon the awareness of 
individual phonemes in a word, a further isolation and deletion of a targeted 
phoneme is required. This is the reason why phoneme deletion tasks are the most 
difficult ones among the segmentation tasks. For example, in Yopp's (1988) study, 
two phoneme deletion tasks derived lowest converted mean among all tasks, and in 
Stanovich et al.'s (1984) study the most difficult task was once again the deletion of 
a phoneme. Because of different levels of difficulties involved in segmentation tasks, 
a sub-categorization among segmentation tasks becomes necessary. The tasks of 
sound isolation (Wallach & Wallach, 1976) ("what's the first of the word 'Jack"), 
phoneme counting (Liberman, at el., 1974) (tap once for the sound /u/, twice for 
/boo/), segmentation (Yopp, 1988) ("if I say 'old', you break the word apart and say 
/o/-/l/-/d/) fall into sub-category of segmentation I. While phoneme deletion (Bruce, 
1964)( "what sound it will be if /s/ is removed from 'stand') falls into the sub-
category of segmentation II. According to Torgesen and Mathes (2000), the tasks of 
these categories require a more explicit level of phoneme awareness as they require 
children to be aware of individual phonemes in a word. These tasks are usually 
found to be most valid in predicting reading ability in children (Yopp, 1988). 
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Table 2.1 Examples of tasks of phonological awareness 
by task types and phonological levels. 
Synthetic Analytic awareness  
awareness 
Blending Detection I Segmentation11 Segmentation II 
(segmentation & (deletion) 
isolation) 
Syiiabie Syllable matching Taping task Syllabic 
task (Liberman et al., segmentation task 
(Treiman & 1974) (Content, Alegria, 
Zukowski, 1996) "Tap once for the Morais, & 
"You say yes if two word 'dog' twice Bertelson, 1982; 
words share a for 'dinner'." adopted by 
common syllable, 1=42 Goswami & 
e.g.，'monkey'— Mead, 1992) 
‘cookie’ (yes); "Say 'cowboy' 
'dinner'— without ‘cow，.” 
'goodbye' (no)." 1=20 
R=.87  
Onset- Onset-rime Oddity task | Onset-rime Onset-rime 
Rime blending task (Bradley & Bryant, segmentation task deletion task 
(Yopp, 1988) 1983) (Nation & (Rosner& 
"What word will "Select the odd Hulme, 1997) Simon, 1971) 
we have if we put word out of four "Say the word "Say 'man' 
the sounds /st/- e.g., 'mop', 'hop', /ka/-/at/ instead without /m/, or 
/ep/ together?" 'tap，，‘lop，.” of ‘kat,.” say 'scold' 
1=10， 1=12 1=10 without 'old'." 
R=.96 R=.86 1=26  
V=.63  
Phoneme Phoneme Test of Yopp-^iinger test Phoneme deletion 
blending task phonological of phoneme task 
(Roswell-Chall, awareness (TOPA) segmentation (Bruce, 1964; 
1959; adopted by (Torgesen & (Yopp, 1995) adopted by Yopp, 
Yopp, 1988). Bryant, 1994) "Please break the 1988). ， 
‘‘What word will "Which word has word apart, i.e., if "What sound will 
we have if the same initial sound I say 'old', you it be if /s/ is 
sounds /c/-/a/-/t/ with the target should say /0/-/I/- removed from 
were put word 'bat': 'horn', /d/.” 'stand'?" 
together?" ‘bed，, 'cup', or 1=22 1=30 
1=30 Which word begins R=.95 R=.92 
R=.96 with a different V=.62 V=67 






NoteTT^ item numbers, R = reliability, V = validity. 
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2.3.2 Various levels of difficulty of phonological tasks 
All the tasks used to access phonological awareness vary in difficulties. Adam 
(1990) analyzed the tasks and summarized that most commonly used tasks could fall 
into five levels of difficulties. The first level involves one's ability to remember the 
familiar rhymes. This ability is manifested by rhyme matching tasks. The second 
level involves the ability to recognize the patterns of rhyme and alliteration, and 
differentiates the similarity and the oddity of the rhyme items. This ability is 
revealed by oddity tasks. The third level requires the ability to recognize the 
phoneme as a component that forms the syllable. The ability is tapped with blending 
tasks and phoneme isolation tasks. The fourth level requires the ability to identify 
and to have a full segmentation of the syllable into phonemes. The task, phoneme 
tapping task, is supposed to tap in this level. The fifth level, and also the most 
difficult of all, consists of the ability to add, delete, or move and generate phonemes. 
The ability is manifested with some tasks such as phoneme deletion tasks, phoneme 
reversal tasks. 
It was argued that the difficulties of tasks are determined by the different 
cognitive demands of the tasks. Yopp (1988) attempted to address this problem by 
administrating ten phonological awareness tasks to 96 kindergarten children. She 
found that the cognitive requirements needed to operate all seven phoneme tasks 
actually involve different cognitive processes. The tasks, for example, segmenting 
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the sound into phonemes, blending individual phonemes together or isolating the 
sound, require only the manipulation of the sound in the test item. However, the 
tasks, for example phoneme deletion task, further require holding a sound in 
memory while performing additional operations. The various difficulty levels of 
tasks would confound the results derived. 
2.3.3 Task analysis studies 
Actually, several researchers recognized the fact that a lack of a comprehensive 
task comparison would only place the findings of reading literature in a shaky 
ground. For example, Stanovich et al. (1984) summarized that 
The plethora of tasks, however, has made a consolidation of the 
knowledge gained from studies in this area very difficult. All the tasks 
that have been used involve many cognitive processes in addition 
to the phonological ability that is the focus of the interest. Without 
careful task analysis and comparison it will remain unclear to what 
extent the predictive power of these tasks resides in the phonological 
ability or the other extraneous cognitive processes (p. 176). 
In order to disperse the mist, some systematic task comparison studies have been 
carried out. Stanovich et al. (1984) administered ten different measures of 
phonological awareness of which three were rime (rhyming) tests and others were 
phoneme (non-rhyming) tests in 49 kindergartners and 31 of them were also 
assessed on reading performance one year later. Regarding task difficulty, the three 
rime tests were found to be the easiest and demonstrated ceiling effect. The 
phoneme tasks were more difficult for children especially the "strip initial 
consonant" task in which children gained the least scores. The split half reliability of 
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all tasks varied from low moderate (r=.63 on the task "final consonant different") to 
high (r=.95 on both "strip initial consonant" and "supply initial consonant"). The 
factor analyses showed that seven phoneme tests showed strong relationships to 
each other and loaded on the first factor which accounted for 47.8% of total variance 
in the variables. These seven phoneme tests thus were argued to tap on the same 
construct of phonological awareness. Considering the predictive validity of all tests 
on reading ability, the seven phoneme tests correlate moderately with the reading 
performance measure (range from r=.39 to r=.60), whereas the three rime tests 
perform poorly in predicting later reading achievement. 
Four years later, Yopp (1988) attempted to resolve the very same problem by 
enlarging the sample size and including more task types. Ten phonological 
awareness tests were administered to 96 kindergartners to determine the reliability 
and validity of the tests. Regarding test difficulty, similar to the result reported by 
Stanovich et al. (1984), Yopp also found that the rhyme test was the easiest one 
while the phoneme deletion test was the most difficult one. The test reliabilities were 
high, seven out of ten tests got Cronbach's alpha greater than .83. The reliability of 
the phoneme blending test (Roswell-Chall, 1959, cited in Yopp, 1988) showed the 
highest reliability with Cronbach's alpha equal to .96. The factor analysis extracted 
two factors that account for 68% of the variance. The predictive power of the tests to 
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the learning rate to read novel words was found to be high to moderate. The 
phoneme awareness test was found to be more powerful than the rime test in 
predicting learning rate. Multiple regression analyses showed that the sound 
isolation task ( e.g.，what's the first sound of 'Jack'?) and the phoneme deletion task 
(e.g., What sound will be remained if /s/ is removed from the word 'stand') together 
account for 62% of the variance of learning rate to read novel words. 
However, both Stanovich et al. (1984) and Yopp (1988) did not use tasks 
tapping into the syllable level. More recently, H0ien et al. (1995) administered six 
tasks: rhyme recognition, syllable counting, initial phoneme matching, initial 
phoneme deletion, phoneme blending and phoneme counting, to test preschoolers' 
phonological awareness at all phonological levels. The result confirmed some 
previous research results (Leong & Haines, 1978; Liberman et a l , 1974) that the 
syllable level is easier than the phoneme level and the onset-rime level is somewhere 
in between the two levels. When degrees of phonological awareness at all three 
levels were associated with beginners' reading ability, phoneme tasks produce the 
highest correlation with reading performance, whereas syllable as well as onset-rime 
awareness produce significant but weaker correlations with reading performance. 
Ho wever, there is a problem which could have weakened the conclusions that Hoien 
et al. drew. The problem lies in the tasks that the researchers used. H0ien et al. (1995) 
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used different tasks types tapping into different levels. For example, the deletion task 
was used only at the phoneme level, and counting tasks were used at both syllable 
and phoneme levels but not at the onset-rime level. This made the results involving 
the direct comparisons of the three phonological levels less persuasive because 
different performances in different phonological levels could be resulted from the 
nature of the task types rather than the phonological awareness at different levels per 
se. 
2.4 DEVELOPMENT OF LEVELS OF PHONOLOGICAL AWARENESS 
Task analyses enable researchers to disentangle the intricate data that reflect the 
developmental acquisition of the various levels of phonological awareness. The 
levels of phonological awareness are thought to develop over time. Numerous 
researchers carried out studies investigating into this issue, and a few representative 
ones were extracted for review. 
2.4.1 Developmental sequence of phonological awareness 
Liberman and her colleagues investigated the development of phonological 
awareness by using tapping tasks. The researchers asked children to tap out the 
number of syllables or phonemes of the word presented (Liberman et al., 1974). In 
the syllable tapping task, children were required to tap once for word "dog", twice 
for "dinner", and three times for "president". While in the phoneme tapping task, 
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children were asked to tap once for "I", twice for "my" and three times for "book". 
The result showed a steady improvement at both levels of phonological awareness 
over age and the performance of the syllable task was consistently more superior to 
that of the phoneme task. For four-year-olds, 46% reached the criterion (six 
consecutive correct responses) in the syllable task; whereas none of them passed the 
criterion in the phoneme task. For five-year-olds, 48% of them succeeded in the 
syllable task; but only 17% in the phonemic one. For six-year-olds, 90% reached the 
criterion in the syllable task, and 70% succeeded in the phoneme task. The 
developmental trend that syllable awareness came first and then phoneme awareness 
was also detected by some other researchers ( Leong & Haines, 1978; Treiman & 
Baron, 1981). 
The comparison of the progressive acquisition of all three levels of 
phonological awareness over ages was discussed by a comprehensive study done by 
Treiman and Zukowski (1991). They used same-different judgement task in which 
children were required to judge whether two spoken words shared the same syllable 
(e.g., hammer, hammock), onset (e.g., broom, brand), rime (e.g., spit, wit), or 
phoneme (e.g., steak, sponge). The result showed that 100% of four-year-olds 
reached the syllable task criterion that six consecutive correct responses were 
required, 56% succeeded in onset-rime tests, and 25% in the phoneme task. For five-
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year-olds, 90% showed success in the syllable task, 74% in onset-rime tasks, and 
39% in the phoneme test. For six-year-olds, 100% succeeded in all three levels of 
tests. This developmental trend was also evident in some other research studies 
(Goswami & Bryant, 1990). 
Although there were some slight differences in the nominal data presented by 
Liberman and her colleagues ( Liberman et al.,1974) and those of Treiman and 
Zukowski (1991), the developmental pattern was still consistent. The development 
of phonological awareness appears to be progressive in that children are first able to 
identify syllables in a word, then they gain ability to divide syllables into onsets and 
rimes, and lastly they are able to identify the smallest unit of speech sound一 
phoneme. 
The progressive developmental sequence was subsequently examined in 
children learning some other alphabetic languages. Cossu and his colleagues (Cossu 
et aL, 1988) examined the phonological developmental sequence in Italian children, 
using tapping tasks similar to the ones used by Liberman et al.. Three groups of 
children aged four, five and seven to eight took part. The percentage of children 
reaching the criterion of six consecutive correct responses at the syllable level were 
67%, 80% and 100% for four-year-olds, five-year-olds, and school-aged (aged seven 
to eight) children respectively. At the phoneme level, a correspondent 13%, 27% and 
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97% of four, five and school-aged children, respectively, reached the criterion. 
Caravolas and Bruck (1993) reported a similar pattern of phonological development 
among a group of Czech-speaking children by using the same-different judgement 
task. These studies appeared to present a view that the sequence of phonological 
development is similar among children with different language backgrounds. 
2.4.2 Underlying reasons for the sequential development 
Presented with this consistent picture of the development of phonological 
awareness among alphabetic language learners, Goswami and Bryant (1990) went 
further to investigate the underlying reasons for such developmental sequence. They 
found that syllable and onset-rime awareness appeared by about age four, and it was 
long before children begin learning to read. In contrast, phoneme awareness 
appeared by about age six at which time children had begun learning to read. Thus, 
they postulated that the awareness of syllables, onsets and rimes appears naturally as 
a part of children's cognitive maturation, whereas phoneme awareness depends 
heavily on learning to read. Goswami and Bryant cited several studies investigating 
the phonological awareness of illiterate adults who had never been taught to read to 
support their argument. For instance, Morais, Gary, Alegria and Bertelson (1979) 
reported extremely low phoneme awareness among a group of illiterate Portuguese. 
The studies of illiterate adults seemed to support Goswami and Bryant's argument 
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that phoneme awareness was a result of reading instruction. 
Goswami and Bryant's (1990) argument of the impact of instruction to read 
alphabetic languages on phoneme awareness leads to a question whether the 
influence of instruction to read an alphabetic language among a group of children 
with a non-alphabetic language background, for instance, Chinese, would result in a 
different developmental pattern of phonological awareness. Moreover, if the 
development of phoneme awareness depends on reading instruction, then the 
question is whether the ways of delivering reading instruction play a role in 
children's development of phoneme awareness. These issues would be discussed in 
section 2.6. 
2.5 LEVELS OF PHONOLOGICAL AWARENESS AND READING 
After disentangling the structure of phonological awareness and reviewing 
evidence showing the similar sequence of phonological development across 
alphabetic scripts, a further question is whether different levels of phonological 
awareness are equally connected to reading ability. It is possible that the sequence of 
phonological development is similar universally but the relationship between levels 
of phonological awareness and reading ability varies depending on the linguistic 
environment that one has. The results of such investigations would have significant 
educational implications. It would shed light on approaches to pedagogy and 
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remediation in reading instruction (Hatcher, Hulme, & Ellis, 1994). 
2.5.1 Syllable awareness and English reading 
The study of syllable awareness gets a long history. Liberman and her 
colleagues (Liberman et al., 1974) started investigating children's syllable 
awareness three decades ago. They showed that syllable awareness comes relatively 
earlier and the acquisition of such awareness happens to be easier. A correlation 
between one's ability to detect syllables in oral speech and early reading ability in 
beginning readers has well been established. A longitudinal study conducted by 
Mann and Liberman (1984) recruited 62 children for the test. They showed that 
children's performance in the syllable detection task in kindergarten predicted their 
reading ability one-year later. The ability to become aware of the syllabic structure 
of words was shown to be one distinctive competence differentiating dyslexics from 
normal readers (Morais, Cluytens, Alegria, & Content, 1984 ). In the Morais et al. 
(1984) study, syllable segmentation tasks (speech tasks) and tone sequence 
segmentation tasks (non-speech tasks) were administered to 27 six to nine-year-old 
dyslexics and 24 normal controlled readers. It was found that dyslexics performed 
poorer in syllable segmentation tasks but not in tone sequence segmentation tasks 
when compared to normal readers. It revealed that the predictive power of syllable 
awareness on reading ability is independent of other cognitive processing ability. 
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The relationship between syllable awareness and reading was usually found to be 
weak but significant (Hoien et al., 1995; Adam, 1990) in alphabetic languages. In 
the present study, it was postulated that syllable awareness would have a significant 
relationship with English word reading in Hong Kong primary school children. It is 
because syllable is most silent phonological unit in subjects' first language— 
Chinese. A significant correlation between the syllable awareness and English 
reading performance was found in McBride and Ho's (2000) study by using Hong 
Kong kindergartners as subjects. 
2.5.2 Phoneme awareness and English reading 
In English, the mapping of the writing script to oral language is at the level of 
phonemes. Therefore, phoneme awareness has become the major interest of 
researchers investigating phonological awareness and reading ability in English. 
Several lines of evidence show that phoneme awareness is a very important 
predictor of success in reading (Ball & Blachman, 1991; Liberman et al., 1974; 
Stanovich el at., 1984). A number of correlational studies investigated 
systematically into this issue and reported a strong correlation between children's 
phoneme awareness and their success in learning to read (Stanovich et al., 1984; 
Yopp，1988; H0ien et al” 1995). For example, in the Stanovich et al. (1984) study, 
58 kindergarten children aged six years and two months were administered ten 
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different tasks of which three were rime and seven were phoneme tasks. The 
children's reading ability was also assessed one year later. The convergent results 
showed that the seven phoneme tasks got moderate to high correlation with reading 
performance. However, the three rime tasks were found not to correlate with 
subsequent reading performance. 
Moreover, the most convincing data came from training programs. Many 
studies showed that training programs aimed at promoting children's phoneme 
awareness had a causal influence on children's reading ability. A most wildly cited 
program carried out by Lundberg et al. (1988) was striking. The researchers 
administered an eight-month program that aimed at promoting phoneme awareness 
in a group of preschoolers. These preschoolers were followed for a reassessment in 
the first grade. The reassessment result was impressive in that the trained children 
led ahead in both reading and spelling performance whereas their performances in 
mathematics and the Raven's Progressive Matrices were no different from their 
controlled counterparts. The intervention effect was found even at the end of the 
second grade. Several researchers, for example, Ball and Blachman (1991) 
supported this view by showing similar findings that training kindergartners on 
phonemic segmentation skills did increase children's reading ability. 
The superiority of phoneme awareness in predicting reading performance is 
Patterns of phonological awareness and their effects on reading English 34 
also observed in alphabetic languages other than English. H0ien et al. (1995) 
conducted a longitudinal study with a large sample totally of 1509 grade one 
Norwegian children to test the predictive power of phonological awareness on early 
reading ability. The phonological tasks at all levels were adopted. Multiple 
regression analyses showed that although rhyme and syllable factors made a 
statistically significant contribution to predicting reading ability, their contribution 
was small. The most important predictor was phoneme awareness. 
With all these different lines of evidence, some researchers are convinced that 
children's phoneme awareness is the single most important indicator for their 
success in reading (Nation & Hulme, 1997). In a review of the research, Stanovich 
(1986) concluded that phoneme awareness is the most powerful in predicting 
reading performance when compared to other factors such as nonverbal intelligence, 
vocabulary, and listening comprehension. 
2.5.3 Onset-rime awareness and English reading 
More recently, Bryant and his colleagues (Goswami and Bryant, 1990) 
introduced a model, the causal connection model of reading, for the demonstration 
of the relationship between onset-rime awareness and reading ability. They argued 
that the process of learning to read could be conceptualized as three sets of causal 
connections (see Fig. 2.2). Firstly, the preschool onset-rime awareness contributes to 
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reading ability. Secondly, the phoneme awareness resulted from direct instruction 
also puts direct contribution to reading ability. And lastly, the connection between 
reading process and spelling process is also identified. According to the model, not 
only phoneme awareness but also onset-rime awareness has its own unique 
contribution to reading. 
Fig. 2.2 The causal connections model of reading (Goswami & Bryant, 1990) 
f Reading ) 
( ^^^^e l l i ng^ 
Bryant and his colleagues ( Goswami & Bryant, 1990) also argued that in most 
children, onset-rime awareness develops at a very early age even before schooling, 
whereas phoneme awareness emerges only after direct instruction. Therefore, before 
schooling, onset-rime awareness, rather than phoneme awareness, is a precursor of 
reading ability. Their argument about the importance of onset-rime awareness is 
based on a most cited study carried out by Bradley and Bryant (1983). In this 
longitudinal study, preschoolers aged four to five were investigated, and these 
students were followed two and three years later to draw a causal connection 
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between onset-rime awareness to reading ability. In the study, children were 
presented with oddity tasks; they were required to choose one odd out of three to 
four words. For example, in the alliteration oddity task, children were presented with 
sets of words (e.g., bill, pig, pin), and they were instructed to identify one odd word 
that did not share the same starting sound to the other two. In this case 'bill' was 
expected to be chosen. In the rhyme oddity task, (e.g., cot, pot, hat), /ot/ was the 
shared rime, and therefore the word 'hat' was the odd word. The researchers found 
that rhyme awareness in four to five-year-olds was the best predictor of children's 
reading and spelling two and three years later, even after controlling some other 
factors such as non-verbal reasoning ability, social economic status, and verbal 
memory. Similar results were obtained with other English-speaking children (Bryant, 
Maclean, Bradley, & Crossland，1990; Cronin & Carver, 1998). 
The most convincing data come from the very same study (Bradley & Bryant, 
1983) showing the effect of training on onset-rime awareness. Sixty-five children 
with the poorest performance in the oddity task at the beginning of the study were 
recruited to the training program. These children were divided into four groups. 
Group one received oral training in which children were required to sort pictures on 
the basis of shared sounds (e.g., putting cat, rat, hat, bat together). And group two 
was given phonological training on onset and rime, whereas children in group three 
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and four were control groups. After two years, children in the two experimental 
groups out performed in reading and spelling tests when compared to the control 
groups. Based on the results, Bradley and Bryant claimed that there was a causal 
relationship between onset-rime awareness and reading ability. 
The importance of onset-rime awareness in reading English was found to fade 
out after children were taught to read. Stanovich, Cunningham and Cramer (1984) 
carried out a research measuring children's phonological awareness by using rime 
and phoneme tasks. They found that the predictive power of rhyming ability was no 
longer correlated with subsequent reading performance after the age of around six, 
but the relationship between phoneme awareness and reading performance appeared 
to be stronger. 
However, a similar relationship between the onset-rime awareness and reading 
performance was not found in other less opaque alphabetic language. For example, 
H0ien and his colleagues (Hoien et al., 1995) administered tasks of all three levels to 
128 preschool Norwegian children. The multiple regression analysis showed that 
children's phoneme awareness, rather than onset-rime awareness, was most accurate 
in predicting children's later reading ability. 
The reasons for the importance of onset-rime awareness to reading English 
were clearly explained by Goswami and Bryant (1990). They noted that in English, 
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an opaque language, the grapheme-phoneme-correspondence rules are not perfect. 
For example, for some English words (e.g., "yacht", "light"), the sounds are 
unpredictable if only grapheme-phoneme-correspondence rules are followed. As a 
result, in the eyes of a beginning reader, focusing on the sound of a pattern presented 
in a more consistent cluster of letters is more manageable. The previous research 
reviewed so far seems to suggest that the level of phonological awareness that 
predicts reading performance varies across languages because of different features 
of phonology and orthography. 
Goswami and Bryant's (1990) explanation led to an argument that the 
differences in orthographic and phonological features in different languages might 
lead children to focus on different levels of phonological awareness. This hypothesis 
was examined and supported by some cross-linguistic studies. For example, 
Caravolas and Bruck (1993) adopted the same-different judgement task to measure 
phoneme awareness in two groups, one was English-speaking and the other was 
Czech-speaking children. The study showed that the Czech children were more able 
to manipulate the cluster onset in a sound isolation task than the English-speaking 
Canadian children were. The researchers explained that the result is reasonable, as 
the onset in Czech is more complicated and it is usually consisted of more than one 
phoneme. Similar results were found in other studies that had used children with 
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different language backgrounds, such as German children (Wimmer, Landerl, & 
Schneider, 1994). These studies showed that various phonological characteristics of 
different languages might have an impact on one's focus of phonological awareness 
at different levels. If this is the case, then the phonological awareness among 
Chinese children should be very different from that of English-speaking children, 
because the orthographic and phonological characteristics of Chinese are different 
from English. This issue would be discussed in the subsequent section. 
2.6 CHINESE READING ENGLISH AS A SECOND LANGUAGE 
Although the relationships between different levels of phonological awareness 
and reading performance have been found to be robust in monolingual alphabetic 
script readers, it is uncertain as to whether similar relationships also exist among 
second language English learners. 
2.6.1 Orthographic and phonological differences between Chinese and 
English 
Chinese and English belong to two different orthographic systems. English 
belongs to the alphabetic system that consists of a few abstract graphemes一letters, 
to represent the phonemic structure of English in writing. Chinese is a logographic 
system in which numerous visual symbols are used to represent morphemes that are 
the smallest units of meaning in a language (Adam, 1990; Hanley, Tzeng, & Huang， 
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1999). More precisely, English is a morphophonemic orthography whereas Chinese 
is a morphosyllabic orthography in which morphemes are represented by single 
syllables (Leong & Joshi, 1997). 
Phonology plays a different role in these two writing systems. In English, 
phonological information is represented by strings of letters. Each letter represents a 
phoneme with its own contribution to the pronunciation of a syllable in a word. The 
phonemes in the syllable gather to form sub-syllable units called onset and rime. 
Therefore, the phonological coding by phonographic readers involves the direct 
application of grapheme-phoneme-correspondence rules, as phonological 
information is embedded in the graphemic representation (Koda, 1989). In contrast, 
in Chinese, characters represent morphemes rather than phonemes. Every morpheme 
is always represented by a syllable. The syllable is usually consisted of CV pattern, 
I 
although there are some CVC patterns, they are confined to nasal consonants /n/, 
and /”/ endings in Mandarin, and in Cantonese, an additional nasal consonant /m/ 
and three additional voiceless stop endings /p/, /t/ and /k/ are found. Moreover, there 
is no consonant blending in Chinese either in the onset or in the rime. The most 
distinctive feature of Chinese is tone. Each Chinese word should be pronounced 
with certain tone. The number of tones in Chinese varies across dialects; for instance, 
there are four tones in Mandarin but there are nine tones in Cantonese. The 
Patterns of phonological awareness and their effects on reading English 41 
pronunciation of the character is not often predictable. Although over 80 percents 
Chinese Characters carry phonetic components that provide sound cues to the 
pronunciation of the characters (Ho & Ma, 1999), the sound cues are not always 
reliable. For some compound characters, the pronunciation could no longer be 
predicted by the phonetic components. Therefore, it was claimed that the 
phonological coding by Chinese readers was through memory searching ( Koda, 
1989). 
2.6.2 Influence of learning Chinese on phonological awareness 
The unique orthographic and phonological characteristics of Chinese have an 
impact on Chinese children's phonological awareness. Although it is well 
documented that a certain degree of phonological skills is involved in Chinese word 
processing (Perfetti, Zhang, & Berent, 1992), recent research found that Chinese 
children performed poorer in phonological awareness tasks when compared to 
alphabetic readers (Huang & Hanley, 1995). Holm and Dodd (1996) compared the 
phonological awareness of university students in Queensland from different parts of 
the world to examine the impact of the first language orthography on learning 
English. Chinese and Vietnamese students were studied. Students from Vietnam 
learn an alphabetic language as their first language. It was reported that Chinese 
students read and spelled real English words as well as other groups, but their 
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performance in phonological awareness was dramatically lagged behind. 
The orthographic characteristic and phonological structure of Chinese also 
draw readers' attention to the orthographic information provided. Several 
investigations consistently showed that Chinese readers of English tend to rely more 
heavily on orthographic word identification strategy instead of utilizing grapheme-
phoneme-correspondence rules while reading English. A recent cross-linguistic 
study (Jackson, Chen, Goldsberry, Kim, & Vanderwerff, 1999) compared Asian 
students from Taiwan, Hong Kong and Korea with American students on the extent 
of dependency that students rely on orthographic cues while reading English. They 
reported that Asian students' reading was heavily impaired when mixed cases (e.g., 
CoUnTrY) text were presented. This supported the view that the skills fostered in 
the acquisition of first language influence second language reading. 
Besides, the phonological feature of the Chinese language is also found to 
make a difference on Chinese children's phonological awareness. Huang and Hanley 
(1995) compared the phonological awareness of English children and Hong Kong 
children by using the phoneme deletion task in which children were required to 
delete /t/ from a CVCC word 'task' and /s/ from a CCVC word 'stop'. They found 
that English children did significantly better than Hong Kong children in deleting 
the initial phonemes from CVCC words. However, Hong Kong children performed 
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slightly better in deleting the initial phonemes from CCVC words. The findings of 
the relative poor performance of English children in deleting initial phoneme from 
initial consonant cluster, named onset, is consistent with Treiman's (1985) argument 
that native English readers tend to split a syllable into two sub-syllable units, onset 
and rime. Therefore, these readers tend to treat the onset cluster as a single unit. 
However, Chinese children may treat CV as an indivisible unit, because most 
Chinese syllables are CV pattern and there is no blending consonant in Chinese. 
Hence, it could be very difficult to delete initial C from a CVCC word. 
The comparative better performance of Hong Kong children in deleting a 
phoneme from blending consonants also seems to be reasonable, and it has been 
supported in past studies. Wang (1973) argued that Chinese people learning an 
alphabetic language usually try to break consonant clusters up into separate syllables, 
for example, 'stop' is broken into /si/-/to/-/pu/. So the phoneme deletion should 
become syllable deletion that is easier to deal with. Huang and Hanley's (1995) 
finding is good evidence to support the notion that different phonological skills are 
fostered through learning different languages. In this light, it is interesting to 
investigate whether a similar phonological developmental pattern suggested by 
Goswami and Bryant (1990) should also be observed in Chinese children. 
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2.6.3 Phonological awareness development in Chinese children 
The development of phonological awareness also seems to be determined by 
the orthographic and phonological structures of the language that one first leams. 
Some fragmental evidences showed that the differences in the phonological 
structures of languages that one's first encounter might lead to differences in 
development of phonological awareness. Ho and Bryant (1997) conducted a 
longitudinal study to investigate the phonological development of Chinese children. 
They found that the three-year-old Hong Kong children were able to indicate the 
rhyming Chinese words when these two rhyming words were in the same tone. At 
the age of five, children were able to detect rhyming words in different tones. At the 
age of seven, children were able to perform in onset deletion tasks. Ho and Bryant 
mentioned that the development of rhyme awareness in Chinese children came later 
in age when compared to their English-speaking counterparts. Although Ho and 
Bryant (1997) had presented the general pattern of phonological development of 
Chinese children, some points were overlooked. For example, the onset detection 
test was not given to children of the study until they reached age seven, and 
therefore there is a possibility that onset awareness may come earlier than at age 
seven but this possibility has not been explored. Moreover, phoneme detection tasks 
were not administered, so it is still not clear whether any student at that age is 
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capable of doing some phoneme awareness tasks, though phoneme tasks are found 
to be extremely difficult to general Hong Kong Chinese (Leong, 1997). 
It has also been found that phoneme awareness is not well developed even 
among university students with almost 15 years of English reading experience. 
Leong (1997) investigated phoneme awareness of university students in Hong Kong. 
The students performed poorly in a phoneme task. The poor performance of 
university students in phoneme tasks revealed that the factor triggering phoneme 
awareness in Chinese students might be the factor other than instruction to read 
alphabetic language as proposed by Goswami and Bryant (1990). Because Hong 
Kong children start learning English at the age of three to four, but their phoneme 
awareness does not go along with their English learning experience. It leads to a 
postulation that the ways of teaching English, along with the teaching of Chinese 
characters, might also affect the development of phoneme awareness. 
Years of cross-regional studies in China, Taiwan and Hong Kong found that the 
ways in which children are taught a language also affect their development of 
phonological awareness. The Chinese script is taught differently from one area to 
another. In Mainland China, all children are taught to read an alphabetic script, 
namely Pin Yin, before they begin to leam Chinese characters. In Taiwan, children 
are introduced to a different alphabetic script, called Zhu-Yin-Fu-Hao, at the very 
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beginning of teaching Chinese characters (Jackson, et al., 1999). Both scripts are 
used to represent the sound structure of Chinese characters. Nevertheless, in Hong 
Kong, children are generally taught through the "look and say" method in which the 
teacher presents a new Chinese character and pair it up with its sound and meaning. 
Children are requested to memorize it by copying the characters many times over 
(McBride-Chang & Ho, 2000). With different training methods, it is postulated that 
children from different areas perform differently in tasks of phonological awareness. 
This notion was supported with cross-regional studies. Huang and Hanley (1995) 
studied the influence of teaching methods on children phonological awareness. They 
compared the phoneme awareness of eight-year-olds from Taiwan and Hong Kong 
by using Chinese phoneme deletion tasks. The results showed that the Hong Kong 
children who had never been taught Pin Yin or Zhu-Yin-Fu-Hao experienced 
extreme difficulty in deleting individual consonants in spoken Chinese characters, 
while Taiwan children managed to do so. Leong (1997) also investigated this issue 
by exploring the impact of deliberate alphabetic script (Pin Yin) training on 
phonological awareness. He studied phonological awareness of university students 
in Hong Kong and found that even with proficiency in reading, university students 
who had never been taught Pin Yin or Zhu-Yin-Fu-Hao performed poorly in 
phoneme tasks in Chinese. Performance in the phoneme task improved dramatically 
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after those students having received training in Pin Yin. Results of these studies 
demonstrate that explicit training on the phonological structure of one's language 
contributes, to a certain degree, to one's development of phonological awareness. 
Moreover, the teaching of English in Hong Kong may also discourage the 
development of phonological awareness in Chinese children. English is a 
compulsory subject in primary schools in Hong Kong. The Hong Kong syllabus 
(primary I to VI) prepared by The Curriculum Development Committee (1981) was 
revised in 1981. The revised syllabus for the subject of English states that "as 
regards the written word, reading recognition and copy-writing will receive most 
attention at this stage (lower primary)" (The Curriculum Development Committee, 
1981，p. 15). The syllabus at this lower primary stage aimed at giving students a 
foundation of elementary English. 
In recent years curriculum reforms were taking place in Hong Kong. A system 
of 'Targets and Target Related Assessments' (TTRA) was introduced in the 
Education Commission' Report No.4 (1990). It was then entitled the ‘Target 
Oriented Curriculum' (TOC) in 1993, and implemented to primary schools in 1995. 
TOC defines as 
A major curriculum reform which aims at enhancing the 
effectiveness of teaching and learning TOC gives a 
clearer direction to teaching, learning and assessment by 
setting common learning targets and objectives for all learners 
for each key stage (Education Department, 1997, p. 133). 
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Some strategies were suggested in TOC in teaching English. The strategies included 
"communicating, inquiring, conceptualizing, reasoning and problem-solving" 
(Education Department, 1997, p.l33). The use of language for purposes of 
communication, conceptualization was stated in the Hong Kong English Syllabus 
Primary I-VI. Primary schools were not required to adopt TOC. Therefore, some 
schools adopted TOC, others the traditional one. However, no matter which 
approach schools adopted, the phonetic approach in teaching English could hardly 
be found in conventional primary schools in Hong Kong. According to McBride-
Chang and Ho (2000) and Holm and Dodd (1996)，primary school teachers still 
employ the 'look and say，method in teaching English in conventional primary 
schools. Their view was affirmed by two English teachers whom I interviewed in the 
primary school where my study was carried out. 
In conclusion, Goswami and Bryant's (1990) argument that syllable and onset-
rime awareness come naturally but phoneme awareness develops only when children 
begin learning to read an alphabetic language is partially supported in studies with 
Chinese readers. On the one hand, Ho and Bryant (1997) showed supportive data 
that the emergence of syllable and rime awareness comes at as early as age three in 
Hong Kong children. However, the onset detection tasks were only administered to 
children aged seven or above in their study. There is the possibility that onset 
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awareness could come earlier. This issue would be explored in the present study by 
giving tasks of all three phonological levels to children. On the other hand, Hong 
Kong people's phoneme awareness were underdeveloped even though they have 
begun to read English since aged three to four. This phenomenon has led to a 
postulation that the critical factor that fosters phoneme awareness may not only be 
the opportunity of learning to read alphabetic scripts but also the method of learning 
to read which was not specifically discussed in Goswami and Bryant's paper (1990). 
The present study attempted to have a good grip of the picture on phonological 
development of Hong Kong children learning English as a second language. 
2.6.4 Effects of first language learning on reading English 
It is now known that the orthographic and phonological characteristics of one's 
first language and the method adopted for learning this language may have influence 
on developing one's phonological awareness. Then, a question of interest raises 
regarding whether the relationship between levels of phonological awareness and 
English reading in Chinese children follows the pattern of native English children. 
Many studies as mentioned in section 2.1 have shown a robust relationship 
between phonological awareness and reading performance in monolingual readers of 
alphabetic languages, but only few studies have investigated the relationship 
between phonological awareness and second language reading. By using the 
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alphabetic bilingual children, for example, Spanish children learning English, 
studies show a similar pattern of close relationship between phonological awareness 
and second language reading. Durgunoglu, Nagy, and Hancin-Bhatt, (1993) 
recruited 31 Spanish first grade children to examine how the first language 
characteristics affect the relationship that one makes between phonological 
awareness and English reading. Spanish is a very shallow alphabetic language; the 
sounds of the letter strings are always predictable. Multiple regression analyses 
showed that the Spanish children's performances on English reading, either word or 
non-word reading, were predicted by their phonological awareness in both English 
and Spanish. Moreover, in a one-year longitudinal study carried out by Comeau, 
Cormier, Grandmaison, and Lacroix (1999), the researchers studied English children, 
grade one to grade five, studying French as a second language. The study revealed 
that phonological awareness in both English and French of these children predicted 
French reading well. These studies demonstrated that among alphabetic languages, 
phonological awareness is closely related to the language reading no matter if this 
language is first or second language. These results seem to be in line with the 
characteristics of alphabetic languages, because in alphabetic languages, the 
mapping of written script to oral language is similar, and the phonological skills 
acquired in reading one's first language could be easily transferred to second 
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language reading. 
However, because English and Chinese belong to two very different language 
systems, different processing skills may be involved in reading of these scripts. Then 
the question will be whether one's phonological awareness fostered under a non-
alphabetic language environment is related to English reading in bilingual Hong 
Kong Chinese. More recently, some researchers tried to answer this question. A 20-
months longitudinal study (McBride-Chang & Ho, 2000) first tested 90 
kindergartners at age four with a follow up test 20-months later. In the study, 
regarding the testing of phonological awareness, both the Chinese syllable deletion 
test and the English syllable deletion test, were employed. A moderate but 
significant correlation of syllable deletion (both Chinese and English) performance 
to English reading was reported. The result revealing the significant role of syllable 
awareness in reading English among Hong Kong Chinese is striking because it 
demonstrates a slightly different pattern of relationship that children make between 
syllable awareness and reading ability. In monolingual English children, syllable is 
often found to be insignificant in predicting beginning reading, but in Chinese 
children, the story could be different. As the mapping of written language to the 
spoken language in Chinese is at the syllable level, it appears that the most salient 
phonological unit in Chinese is the syllable. McBride-Chang and Ho's (2000) study 
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inspired me with a thought that syllable awareness fostered through Chinese reading 
and speaking may influence English reading. Moreover, the study also points to a 
need for further examination on whether the well-established relationship between 
phonological awareness and alphabetic language reading performance is applicable 
to those non-alphabetic language learners learning an alphabetic language as a 
second language. 
Although some researchers have explored some aspects of Chinese children 
learning English as a second language, still there are some problems left unsolved. 
For example, McBride-Chang and Ho (2000) did not focus on the investigation of 
levels of phonological awareness in their test batteries. They did not adopt any task 
tapping on the level of onset-rime and phoneme. And in the Ho and Bryant (1997) 
study, the level of syllable was also neglected. However, it is believed that syllable 
awareness should not be overlooked especially for those beginning readers whose 
first language is Chinese. Furthermore, existing research rarely used more 
comprehensive task types to tap into all three levels of phonological awareness to 
indicate if all levels of phonological awareness or just a particular level are closely 
related to English reading ability. The present study was an attempt to address these 
issues. 
The questions of interest in the present study were, first, to investigate whether 
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the developmental pattern of phonological awareness found among monolingual 
English readers is applicable to those Chinese children learning English as their 
second language. Second, the relationship of phonological awareness at all three 
levels and English reading performance would be examined to determine whether 
the pattern of the relationship made by alphabetic language learners should project 
in second language learners whose first language is not an alphabetic language. The 
effectiveness of different task types in predicting reading performance would also be 
studied. 
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CHAPTER 3. METHOD 
Many studies with English-speaking children as subjects revealed a progressive 
developmental pattern of phonological awareness in children. Some other studies 
also explored differences among different task types and the predictive power of 
these tasks in predicting English reading performance. However, almost all these 
studies were conducted by using English-speaking children as subjects. The present 
study attempted to examine these issues by using Hong Kong children, who learn 
English as a second language, as subjects. A cross-sectional study was conducted 
and the research method will be reported in the following section. 
3.1 SUBJECTS 
Ninety-four Cantonese-speaking children (40 girls and 54 boys) from grade one 
(N=30), grade two (N=32) and grade three (N=32) from a local primary school 
participated in the present study. The school had adopted Target Oriented 
Curriculum (TOC) in Teaching English since 1997. The strategies suggested in TOC 
in teaching English were "communicating, inquiring, conceptualizing, reasoning and 
problem-solving" (Education Department, 1997, p. 133). Therefore, the children 
were introduced to the communication aspect of the language usage in their formal 
training in the primary school. Although most of these children started learning 
English at the age of three to four, they were not exposed to the phonetic approach 
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of learning English in both kindergartens and the primary school. The participants' 
mean ages were 7 years and 3 months (SD = 8.84 months), 8 years and 2 months 
(SD = 9.65 months), and 9 years and 1 months (SD = 8.42 months) for grade one, 
grade two and grade three respectively. The participants' non-verbal reasoning 
ability as measured by the Raven's Progressive Matrices was not significantly 
different among three grades. 
3.2 TASKS 
The present study employed six phonological measures tapping into three 
levels of phonological awareness (syllable, onset-rime and phoneme) with two types 
of tasks (detection and deletion) at each level. In detection tasks, children were 
orally presented with three words each trial and were provided with pictures of the 
words. Using pictures as aids to help alleviate the subjects' memory load was found 
in some previous studies, for example, Stanovich et al., (1984) and Lundberg et al., 
(1988). In deletion tasks, children were required to delete a syllable, a sub-syllable 
unit, or a phoneme from a word. Table 3.1 illustrates the tasks employed in the study. 
Specific details of each task are included in Appendix A. 
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Table 3.1 Tasks used to assess phonological awareness 
D e t e c t i o n D e l e t i o n 
S y l l a b l e 1. Initial syllable detection task 1. Initial syllable deletion task 
l e v e l "Which one of these three words "Say 'McDonald' without 'Mc"'. 
‘mango, march, marble,' begins 
(Total 40 items at with a different initial syllable?" 
this level) 
2. Final syllable detection task 2. Final syllable deletion task 
"Which one of there three words "Say 'handkerchief without 
'monkey, cookie, basket' ends 'chief", 
with a different final syllable?" 
O n s e t - 1. Onset detection task 1. Onset deletion task 
r i m e "Which one of these three words "Say 'make' without /m/". 
1 e v e l ‘hill, pig, pin,' has a different 
onset?" 
(Total 40 items at 
this level) 2. Rime detection task 2. Rime deletion task 
"Which one of these three words "Say 'meat' without 'eat'. 
'gun, pen, hen,' has a different 
rime?" 
P h o n e m e 1. Initial phoneme detection task 1. Initial phoneme deletion task 
l e v e l "Which one of these three words "Say 'jam' without /]/. 
'bed, bus, chair,, begins with a 
(Total 40 items at different initial sound?" 
this level) 
2. Final phoneme detection task 2. Final phoneme deletion task 
"Which one of these three words "Say 'nose' without /s/. 
'duck, net, met,' ends with a 
different final sound?" 
Note: Every task contains 10 items. 
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3.2.1 Syllable Level Tasks 
3.2.1.1 Syllable Detection 
Syllable awareness in Chinese was found to be salient in predicting English 
reading performance among Chinese kindergartners in Hong Kong (McBride-Chang 
& Ho，2000). Therefore, it was worthwhile to further investigate the importance of 
syllable awareness in English in Hong Kong children at the primary level. The task 
was used to test children's ability to compare sound elements at the syllable level. 
The measure consisted of two tasks, with ten trials each. In the first task, children 
were required to detect the sound of the initial syllable, while in the second task, 
they were required to detect the sound of the final syllable. Children were presented 
with three words each trial and were provided with pictures of the words in order to 
alleviate the memory load (see appendix M for pictures). They were instructed to 
point with a finger at one picture that had a different initial syllable (part 1) or final 
syllable (part 2) from the other two pictures; for example, "which one of these three 
words 'mango', 'march' and 'marble' starts with a different initial syllable?" Four 
practice trials of each task were given and the wrong answers were corrected 
immediately. No feedback was given in test trials. The internal consistency 
reliabilities for the first task and the second task were, respectively, .72 and .69. 
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3.2.1.2 Syllable deletion 
Syllable deletion tasks assessed children's ability to identify the pulse of the 
sound that each word consisted of and to delete a specific syllable from the rest. The 
measure was composed of two tasks with ten items each; a total of 20 items were 
presented orally. In both tasks, only 3-syllable compound words or phrases were 
used as to control the sound length of the test items. In the first task, the children 
were requested to delete the final syllable of the presented word (e.g., say 
'grandmother' without ‘ther’). In the second task, the required deletion syllable was 
the initial one (e.g., say 'McDonald' without 'Mc'). Such kind of tasks was once 
used in Hong Kong to test Chinese kindergartners by McBride-Chang and Ho 
(2000). The researchers obtained a high internal consistency reliabilities among the 
items they used and reported a significant correlation between syllable deletion and 
English reading. Four practice items of each task were given. The incorrect 
responses in practice trials were corrected but then no feedback was given in test 
trials. The internal consistency reliabilities for the first task and the second task 
were .79 and .46 respectively. 
3.2.2 Onset-rime Level Tasks 
3.2.2.1 Onset-rime detection 
This measure was used to assess onset-rime comparison ability. This was a 
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modified version of an oddity task developed by Bradley and Bryant (1983). In the 
present task, there were two tasks, of ten trials each. In order to alleviate the memory 
load, only three words with pictures were presented in each trial. In the first task, 
children were instructed to point to the one picture that has a different onset, for 
example, "which one of these three words 'hill', 'pig' and ‘pin，starts with a 
different onset?" There were also ten trials in the second task. In each trial, children 
were required to identify which one of the three orally presented words did not 
rhyme with the other two. They were asked to point out the one picture that had a 
different rime; for example, "which one of these three words 'fun', 'pin' and 'gun' 
has a different rime?" The incorrect answers were corrected immediately in practice 
trials. Then no feedback was given in test trials. The obtained internal consistency 
reliabilities were .53 and .40, respectively, for the onset detection and the rime 
detection tasks. 
12.2.2 Onset-rime deletion 
The measure aimed at testing children's ability in deleting either onset or rime 
from the orally presented word. The measure was modified from the deletion task 
used by Stahl and Murray (1994). The original task consisted of four parts, of which 
only onset deletion part (part one) was adopted with modification. In the present 
study, there were two tasks, of ten items each. The first task was an onset deletion 
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task. The first five items of this task were adopted from Stahl and Murray's (1994) 
study. Children were told to delete a single consonant onset from a word; for 
example, "say the word 'face' without /f/." Another five items of this task come 
from Adams, Foorman, Lundberg, and Beerler (1998). Children were required to 
delete a cluster consonant onset from a word; for example, "say the word 'flat' 
without /fl/." In the second task, in order to have an equivalent rime deletion task, 
ten more rime deletion items were designed, five of which consisted of items with 
single consonant onset, for example, 'meat'. Children were instructed to delete the 
rime 'eat' from the word and derive the sound ImJ. Another five items had cluster 
consonant onsets. Children were orally presented with the word and instructed to 
delete the rime; for example, "say the word 'please' without 'ease'." It should be 
pointed out that, since the consonant sound is difficult to pronounce without a 
following vowel, children were told to pronounce the onset sound followed with a 
schwa. The incorrect responses in four practice trials were corrected and then no 
feedback was given in test trials. The obtained internal consistency reliabilities for 
the onset deletion and rime deletion tasks were .85 and .83 respectively. 
3.2.3 Phoneme Level tasks 
3.3.1 Phoneme detection 
The phoneme detection measure was taken from Torgesen and Bryant's (1994) 
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Test of Phonological Awareness with modification, and aimed at assessing 
children's ability in comparing the sound of individual phonemes (in this case the 
initial and final phonemes were compared). In the original task, children were 
required to compare an individual phoneme over four words, and to pick one odd 
word out of four. However, in order to reduce the memory load and reduce the task 
complexity, only three words with corresponding pictures were presented in each 
trial. The phoneme detection measure contained two tasks, of ten trials each. In the 
first task, children were instructed to identify the word that begins with a different 
initial sound, for example, "which one of these three words 'bed', 'bus' and 'chair' 
begins with a different initial sound?" In the second task, children were asked to 
identify the word that ends with a different sound. Four practice trials were given to 
children. The incorrect answers were corrected immediately in practice trials. Then 
no feedback was given in test trials. The obtained internal consistency reliabilities 
for the initial phoneme detection and the final phoneme detection tasks were .35 
and .53 respectively. 
3.2.2.3 Phoneme deletion 
The items of the task were taken from Adam et al. (1998) and aimed at testing 
the children's ability to delete phonemes from words. The phoneme deletion 
measure consisted of two tasks, with ten items each. In the first task, children were 
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required to remove the initial phoneme and to pronounce the remaining part. They 
were instructed that "please say the word 'hair' without the sound of /h/". The 
second task required the deletion of the final phoneme (e.g., say the word 'meat' 
without the sound of /t/). Four practice trials of each task were delivered. The 
unsuccessful practice trials were corrected. In test trials no feedback was given. The 
internal consistency reliabilities for the initial phoneme deletion and the final 
phoneme deletion tasks were .75 and .90 respectively. 
3.2.4 Word recognition test 
No standardized word recognition test was developed in Hong Kong. The word 
recognition test in this study used the first 50 items from the Word Identification 
Subtest of the Woodcock Reading Mastery Tests一Revised, Form G, (Woodcock, 
1987) to assess children's English reading performance. All 50 words were 
presented and Children were required to read word by word. The score of the test 
represented the number of the words that children read correctly. This test was 
adopted because many items of the test were covered in most of Hong Kong primary 
school English textbooks. 
3.2.5 The Raven's Standard Progressive Matrices 
The Raven's Standard Progressive Matrices (Raven, 1960) was administered to 
assess the children's non-verbal reasoning ability. The test consisted of 60 trials. In 
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each trial, there were a matrix with a missing part followed by six to eight 
alternatives of which one could fit into the missing part. The children's task was to 
select one out of six or eight alternatives to complete the matrix. The scoring of this 
test was based on the local norm as the test has been standardized for the Hong 
Kong population. 
3.3 PROCEDURE 
The study was carried out at the beginning of the second term of the school 
year. The tasks were administered in two sessions. In the first session, the Raven's 
Standard Progressive Matrices was administered to a group of 15 students under the 
supervision of the experimenter and a teacher who was thoroughly briefed. In this 
session, participants were asked to select one out of six to eight alternatives to 
complete the matrix with a missing part. In the second session, the trained 
experimenter tested the individual child in a quiet room at school. The child was 
given a set of phonological awareness tasks, then the word recognition task. The 
first session lasted for about 35 minutes and the second session lasted approximately 
40 minutes. All the instructions were delivered in Cantonese to make sure children 
could fully understand the task they were going to do. 
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CHAPTER 4. RESULTS 
The results of the present study will be presented in four parts. Firstly, 
descriptive statistics will be reported. Secondly, a series of multivariate analyses of 
variance (MANOVA) and analyses of variance (ANOVA) will be used to examine 
grade (grades one to three) differences on all tasks. Next, the effect of task type 
(detection and deletion) will be discussed. Finally, multiple regression analyses will 
be conducted to explore the predictors of English word reading in Chinese children 
learning English as a second language. 
4.1 DESCRIPTIVE DATA 
Table 4.1 shows the mean scores, correct response rates, standard deviations, 
skewness and reliabilities of the various tasks administered in the present study. The 
mean scores of the tasks (maximum mean score = 10) showed several patterns. The 
onset deletion and the rime deletion tasks were the most difficult tasks and had the 
greatest standard deviations. The mean scores were only 2.60 (SD = 2.81) and 2.87 
(SD = 2.75) respectively. The score distributions of these two tasks were positively 
skewed. The modal score was zero; about 30% of the children were unable to get 
even one mark on these tasks. Nevertheless, some children showed good 
performance in these two tasks. Of the 94 participants 11 children obtained seven or 
even higher out of ten. The great variability of scores in the distribution of these two 
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tasks could account for the large SD in these two tasks. However, there were ceiling 
effects on some other tasks. All syllable tasks and final phoneme deletion task 
illustrated this effect. The performance characteristics of these tasks were near the 
ceiling means, small standard deviations and negative skewness. The modal scores 
for all these tasks were ten. Better performance in syllable tasks when compared to 
the tasks at the other levels had been observed in many other studies (H0ien et al., 
1995; Leong & Haines，1978). It also confirmed previous research that Chinese 
children have superior performance in syllable awareness tasks (McBride-Chang & 
Ho, 2000). Nevertheless, a pattern that had not been observed in most studies was 
that final phoneme deletion task was one of the easiest tasks. The mean of this task 
was even higher than the grand mean of syllable tasks. 
The reliability (Cronbach's alpha) of the tasks ranged from low to high. In 
general, the deletion tasks had higher internal consistency than detection tasks. The 
final phoneme deletion task had the greatest reliability {a = .90). It was followed by 
onset deletion task ( a = .85) and rime deletion task ( a = .83). Initial phoneme 
detection showed the lowest reliability ( a = .35). The low reliability of initial 
phoneme detection task could be attributed to a great variation in terms of 
difficulties among items. Some items were easier than the other items for children. It 
seems that children tended to perform poorly in discriminating initial phonemes of 
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/d/ from /b/ (item no. 3)，and /n/ from /m/ (item no. 4 and item no. 8). The correct 
response rates were 29%, 21% and 35% for item numbers three, four and eight 
respectively. While investigating the articulatory details of these pairs of sounds, it 
was easy to note that /d/ and Ihl share a great proportion of similarities. Both of them 
are stops, which involve a constriction of the vocal tract so that the column of air 
making its way through the tract is completely stopped. Moreover, nasals /n/ and /m/ 
are also difficult for children to discriminate because the pronouncing of both 
sounds require one to allow air to go through the nasal passages. 
4.2 PATTERNS OF PHONOLOGICAL AWARENESS 
4.2.1 The performance of three grades in the tasks of three levels of 
phonological awareness 
i 
As mentioned in section 3.1，ANOVA showed no significant grade effect on the 
Raven's test. As a result, the Raven's test was not considered in the subsequent 
analyses of phonological awareness tasks. Three separate 3 (grade) x 4 (tasks) one-
way MANOVAs for each of syllable, onset-rime and phoneme levels were carried 
out to examine the effect of grade on the three levels of phonological awareness. 
Table 4.2 summarizes grade means and standard deviations of the phonological 
awareness measures, age and the Raven's score, whereas table 4.3 summarizes the 
results of multivariate analyses. 
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Table 4.1 
Descriptive statistics of phonological awareness measures 




Initial syllable detection 9.11 91 1.50 -2.46 .72 
Final syllable detection 8.63 86 1.74 -1.57 .69 
Initial syllable deletion 9.59 96 l . U -3.89 .79 
Final syllable deletion 9.69 97 .70 -2.89 .46 
Onset-rime awareness 
Onset detection 8.04 80 1.70 -.77 .53 
Rime detection 6.05 61 1.82 -.20 .40 
Onset deletion 2.60 26 2.81 1.12 .85 
Rime deletion 2.87 29 2.75 .92 .83 
Phoneme awareness 
Initial phoneme detection 5.53 55 1.72 .06 .35 
Final phoneme detection 6.26 63 1.93 -.44 .52 
Initial phoneme deletion 5.29 53 2.44 .18 .75 
Final phoneme deletion 9.77 98 1.09 -7.98 .90 
Note: The mean score of phonological awareness tasks is out of a maximum of 10 
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Table 4.2 
Mean scores and standard deviations of all measures for grade 1，2 and 3 
Grade 1 Grade 2 Grade 3 
(N=30) (N=32) (N=32) 
Mean SD Mean SD Mean SD 
A ^ WTFi 0 4 ^ m ^ ^ 
Raven's 106.90 14.23 105.91 10.68 102.78 14.98 
Word recognition 11.67 5.76 13.66 7.14 20.53 10.39 
Syllable 
Initial detection 9.07 1.11 8.81 2.01 9.44 1.16 
Final detection 8.37 1.79 8.53 1.83 8.97 1.60 
Initial deletion 9.50 .94 9.69 1.12 9.56 1.34 
Final deletion 9.43 .90 9.88 .34 9.75 .72 
Onset-rime 
Onset detection 7.83 1.58 7.75 1.90 8.53 1.52 
Rime detection 5.67 1.75 5.81 1.89 6.66 1.72 
Onset deletion 1.43 1.70 2.34 2.56 3.94 3.35 
Rime deletion 1.93 2.26 2.63 2.20 4.00 3.29 
Phoneme 
Initial detection 5.50 1.59 4.88 1.72 6.22 1.62 
Final detection 5.77 1.96 6.22 2.08 6.75 1.68 
Initial deletion 5.10 2.04 4.75 2.44 6.00 2.68 
Final deletion 9.53 1.85 9.81 .47 9.94 .25 
Note: The mean score of phonological awareness tasks is out of a maximum of 10 
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Table 4.3 
Multivariate Analysis of Variance and Univariate Analysis of Variance with 
grade as IV and phonological measures as DVs 
df MSE F p 
Syllable level IMS MS 
Initial syllable detection 2 3.160 1.419 .247 
Final syllable detection 2 3.032 1.000 .372 
Initial syllable deletion 2 .285 .215 .807 
Final syllable deletion 2 1.593 3.382 .038* 
Onset-rime level 2,90 1.906 .062 
Onset detection 2 5.847 2.077 .131 
Rime detection 2 8.987 2.813 .065 
Onset deletion 2 50.089 7.184 .001** 
Rime delection 2 34.551 4.964 .009** 
Phoneme level 2,90 2.073 .041* 
Initial phoneme detection 2 14.468 5.342 .006** 
Final phoneme detection 2 7.518 2.056 .134 
Initial phoneme deletion 2 13.272 2.293 .107 
Final phoneme deletion 2 1.317 1.108 .335 
Note: *p<.05; **p<.01 
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A one-way MANOVA was conducted for measures at the syllable level. 
Dependent variables were four measures at the syllable level: initial syllable 
detection, final syllable detection, initial syllable deletion and final syllable deletion 
tasks. The independent variable was grade. There was no main effect of grade, 
Wilks' Lambda =.848, F(2, 90) = 1.885,/? = .065. The results reflected that no 
significant grade differences were observed with respect to tasks measuring syllable 
awareness. To further investigate individual DVs, four univariate ANOVAs, one for 
each of DVs, were conducted. One DV that distinguished differences among grades 
was the final syllable deletion task, F{2, 90) = 3.382, p = .038. Pairwise comparisons 
for grades showed that grade one, when compared to grade two, was significantly 
lower in performance in the final syllable deletion task (see figure 4.1). For other 
tasks at the syllable level, univariate ANOVAs showed no significant grade 
differences. 
For measures at the onset-rime level, a one-way MANOVA was carried out. 
Dependent variables were four onset-rime level measures: onset detection, rime 
detection, onset deletion and rime deletion tasks. The independent variable was 
grade. Combined DVs were marginally not significantly affected by grade 
differences, Wilks' Lambda = .847，F(2, 90) = 1.906,/? = .062. To investigate the 
impact of grade differences on individual DVs, four univariate ANOVAs, one for 
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each of DVs, were conducted. The main effect of grade was found in the onset 
deletion task, F(2, 90) = 7.184,^=001, and the rime deletion task, F(2, 90) = 4.964， 
p =.009. Pairwise comparisons for the onset deletion task showed that grade one and 
grade two children performed significantly poorer than grade three children, while 
there were no difference between the performance of children in grade one and two 
(see figure 4.2). For the rime deletion task, pairwise comparisons showed that grade 
one children performed significantly poorer than grade three children but there was 
no significant difference between the performance of children in grade one and 
grade two, or grade two and grade three (see figure 4.3). 
For measures at the phoneme level, a one-way MANOVA was carried out with 
initial phoneme detection, final phoneme detection, initial phoneme deletion and 
final phoneme deletion tasks as DVs and grade as IV. The main effect of grade was 
significant, Wilks，Lambda = .835, F(2, 90) = 2.013,p = .041. Results reflected that 
the combined DVs at the phoneme level were affected by grade differences. 
Subsequent univariate ANOVAs showed that a unique contribution to distinguish 
grades was made by the initial phoneme detection task, F{2, 90) =5.342, p = 006. 
Pairwise comparisons for grades showed that grade two children performed 
significantly poorer than grade three children and there was no significant difference 
among other group comparisons (see figure 4.4). 
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Figure 4.1 The performance of three grades 
in the final syllable deletion task 
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Figure 4.2 The performance of three grades 
in onset deletion task 
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Figure 4.3 The performance of three grades 
in the rime deletion task 
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Figure 4.4 The performance of three grades 
in the initial phoneme detection task 
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4.2.2 Patterns of phonological development 
In order to investigate whether the progression of phonological awareness from 
large units (syllables), via medium units (onsets and rimes) to small units (phonemes) 
was evident in Hong Kong children, two 3 (grade) x 3 (phonological level) 
ANOVAs with last factor repeated were conducted separately for detection and 
deletion tasks. The results are summarized in table 4.4. 
For the detection tasks at all three levels, the main effect of phonological level 
was significant, F(2, 90) = 478.915, .000, indicating that there were significant 
differences among the performances at the three phonological levels. Figure 4.5 
showed that children in all grades exhibited highest phonological awareness at the 
syllable level and displayed less awareness at the phoneme level. The main effect of 
grade was significant, F(2, 90)= 4.382, p= .015. Pairwise contrast showed that grade 
three children performed significantly better than grade one and grade two children, 
but there was no significant difference in performance between grade one and two. 
The grade by phonological level interaction effect was not significant. 
The results of ANOVAs on deletion tasks, by the first impression, were 
inconsistent with the results obtained from the detection tasks. This apparent 
inconsistency was mainly due to the results showing that the children's performance 
in phoneme deletion tasks was surprisingly higher (correct response rate = 75%) 
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than that in onset-rime deletion tasks (correct response rate=27%) for all grades. 
However, phoneme deletion tasks were composed of initial phoneme deletion and 
final phoneme deletion tasks. It was noteworthy that the initial phoneme deletion 
task consisted of two types of items. One was deleting the initial consonant from C-
VCC; anther one was from C-CVC. Pairwise t-test showed that the C-VCC first 
phoneme deletion items (correct response rate = 34%) was significantly more 
difficult than the C-CVC first phoneme deletion items (correct response rate = 71%), 
t = -10.025, p = .000. It meant that the deletion of /p/ from the word "play" was 
much easier than the deletion of /p/ from "pan" for Hong Kong children. A further 
analysis of phoneme deletion items showed that the performances in C-CVC initial 
phoneme deletion (correct response rate = 72%) and final phoneme deletion (correct 
response rate = 98%) were comparable to that in syllable deletion tasks (correct 
response rate = 96%). These results could be caused by the possibility that Hong 
Kong children treat C-CVC initial phoneme deletion and final phoneme deletion 
tasks as syllable deletion tasks (see section 5.1 for a further discussion on this issue). 
In order to have a clearer picture of children's phonological development in 
deletion tasks, the items of C-CVC initial phoneme deletion task and that of final 
phoneme deletion task were not considered in subsequent analyses of the effects of 
phonological level on performance in deletion tasks. Hence, only five C-VCC initial 
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phoneme deletion items were included in the present analysis of 3(grade) x 
3(phonological level) repeated measure ANOVA for deletion tasks. The main effect 
of grade was significant, F(2, 90)= 5.252, .007. Pairwise contrast showed that 
grade three children performed significantly better than grade one children but there 
was no significant difference in other pairwise comparisons. The main effect of 
phonological level was also significant, F(2, 90) = 363.891,p= .000, showing that 
there were significant differences among the performances in three phonological 
levels. The results showed a progressive developmental trend (see figure 4.6) where 
the performance in syllable deletion (correct response rate = 96%) was superior to 
onset-rime deletion (correct response rate = 27%) and to phoneme deletion (correct 
response rate = 34%), in which only five initial phoneme deletion of CVCC items 
were included. A slightly better performance in phoneme deletion tasks than in 
onset-rime deletion tasks was found, t = -3.970,p = .000. It could be due to the 
design of the tasks. Onset-rime deletion tasks consisted of three types of items, 1) 
single consonant onset deletion (C-VCC or C-VC items) (correct response rate = 
32%), 2) cluster onset deletion (CC-VC items) (correct response rate = 20%), 3) 
rime deletion (correct response rate = 29%). The performance in single consonant 
deletion (correct response rate = 32% ) was not significantly different from that in 
rime deletion (correct response rate = 29%), and that in C-VCC initial phoneme 
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deletion items (correct response rate = 34%). It was because the design of the single 
consonant onset deletion was basically the same as the C-VCC initial phoneme 
deletion. However, the performance in the single consonant onset deletion (correct 
response rate = 32%) was significantly higher than that in the cluster onset deletion 
(correct response rate = 20%), t = 4.139, p = .000. This result indicated that children 
managed better to delete single consonant onsets than cluster onsets. The onset task 
consisted of both single consonant onset deletion and cluster onset deletion items, 
but the phoneme deletion task only consisted of single consonant onset deletion (C-
VCC). This could explain why the performance in the onset deletion task was 
slightly poorer than that in the phoneme deletion task. 
Table 4.4 
Repeated Measures Analyses of Variance for three levels of phonological 
awareness on detection and deletion tasks 
df MSE F P 
Detection tasks 
Level (syllable, onset-rime, phoneme) 1 415.789 478.915 .000** 
Grade 2 17.564 4.382 .015* 
Level X Grade 2 .793 .914 .405 
Deletion tasks++ 
Level 1 1807.436 363.891 .000** 
Grade 2 59.542 5.252 .007** 
Level X Grade 2 22.141 4.458 .014* 
Note:*;? <.05;**;? <.01 
++ the phoneme level included only 5 items of C-VCC initial phoneme deletion 
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Figure 4.5 Patterns of phonologica. 
awareness of three grades on detection tasks 
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Figure 4.6 Patterns of phonologica. 
awareness of three grades on deletion tasks 
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4.3 MEASURING PHONOLOGICAL AWARENESS: DETECTION VS. 
DELETION 
Table 4.5 summarizes the means and standard deviations of task types, 
detection and deletion. To examine the pattern of scores in two types of tasks, three 
sets of 3 (grade) x 2(task type) ANOVAs with last factor repeated were carried out 
separately for syllable, onset-rime and phoneme levels. Grade was the between-
subject factor, and task type (detection and deletion) the within-subject factor. The 
results were summarized in table 4.6. 
For syllable level tasks, task type main effect was significant, 91)= 
35.283, MSE = 27.901,;? = 000, indicating that syllable detection tasks ( M = 8.87， 
SD = 1.46 ) were relatively more difficult than deletion tasks ( M = 9.64, SD = .84) 
(see figure 4.7). The grade main effect was not significant, suggesting that grade one 
children's performance was as good as that of higher graders. The interaction of 
grade by task type was not significant. In other words, performance in deletion tasks 
was higher than performance in detection tasks in all grades. 
For onset-rime level tasks, the repeated measure ANOVA revealed that the task 
type main effect was significant, F ( l , 91) = 386.20, MSE = 880.19, p = .000, 
indicating that onset-rime detection tasks ( M = 7.05, SD =1.45) were much easier 
than onset-rime deletion task.( M = 2.73, SD = 2.62 ) (see figure 4.8). The main 
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effect of grade was also significant, F (2, 91) = 7.10, MSE = A\AA,p= .001. 
Pairwise contrasts showed that grade three children performed significantly better 
than grade one and two children, whereas there was no significant difference 
between grade one and grade two performances. The grade by task type interaction 
effect was significant, F ( l , 91) = 3.53, MSE = S.05,p = .033 (see figure 4.9). This 
interaction effect revealed that improvement in onset-rime deletion ability was more 
pronounced than that in onset-rime detection ability from grade one to grade three. 
For phoneme level tasks, it was by the first impression that the performance 
in detection tasks ( M = 5.89, SD = 1.39) was inferior when compared to deletion 
tasks( M = 7.53 SD = 1.40). The task type main effect was significant, F (1, 91)= 
105.41, MSE = 125.376,p = .000. 
However, it was noteworthy that the score of deletion tasks was the mean 
score of the combination of both initial phoneme deletion and final phoneme 
deletion. As discussed in the previous section, the contribution of high mean of 
deletion tasks here was to a large extent made by a near ceiling performance in the 
C-CVC initial phoneme deletion task and final phoneme deletion task (M = 9.69, SD 
=.07). The superior performance in C-CVC initial phoneme deletion items and final 
phoneme deletion items among Hong Kong children might due to the special 
strategies Hong Kong children used to read English words (see section 5.1.2 for 
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details). 
In order to have a clearer picture of children's performance in detection and 
deletion tasks at phoneme level, only C-VCC initial phoneme deletion items were 
considered as phoneme deletion items, whereas C-CVC initial phoneme deletion 
items and final phoneme deletion items were excluded from the subsequent stage of 
analysis. The 3(grade) x 2(task type) repeated measure ANOVA revealed that the 
task type main effect was significant, F ( l , 91) = 283.617, MSE = 69.401,p = .000. 
Figure 4.10 showed that the performance of detection tasks were superior over that 
of deletion tasks. Besides, the grade main effect was also significant, F(2, 91)= 
5.510, MSE = 46.440,/? = .006. Pairwise contrasts showed again that grade three 
children performed significantly better in phoneme tasks than did grade one and two 
children, while no significant difference was found between grade one and two 
children. The grade by task type interaction effect was significant, F{\, 91)= 
483.839, MSE = 4077.662,;? = .000 (see figure 4.11). This interaction effect 
revealed that improvement in phoneme deletion ability was more pronounced than 
that in phoneme detection ability from grade one to grade three. 
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Table 4.5 
Means and Standard Deviations of the measures with different task 
typesdetection and deletion 
Detection Deletion  
Mean SD Mean SD 
Syllable 
Grade 1 8.717 1.337 9.467 .830 
Grade 2 8.672 1.726 9.781 .660 
Grade 3 9.203 1.256 9.656 .996 
Total 8.867 1.461 9.638 .841 
Onset-rime 
Grade 1 6.750 1.419 1.683 1.905 
Grade 2 6.781 1.560 2.484 2.194 
Grade 3 7.594 1.221 3.969 3.113 
Total 7.048 1.446 2.734 2.621 
Phoneme 
Grade 1 5.633 1.332 7.317 1.494 
Grade 2 5.547 1.399 7.281 1.307 
Grade 3 6.484 1.273 7.969 1.344 
Total 5.894 1.389 7.527 1.404 
Phoneme++ 
Grade 1 - - 2.667 .594 
Grade 2 - - 2.813 .574 
Grade 3 - - 4.813 .588 
Total - - 3.447 .349 
Note: ++ Phoneme task included 5 C-VCC initial phoneme deletion items 
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Table 4.6 
Repeated Measures Analyses of Variance for detection and deletion task types at 
three phonological levels 
df MSE F P 
Syllable 
Task type (detection vs. deletion) 1 27.901 35.283 .000** 
Grade 2 1.802 . .885 .416 
Task type X Grade 2 1.728 2.185 .118 
Onset-rime 
Task type 1 880.185 386.199 .000** 
Grade 2 41.136 7.095 .001** 
Task type x Grade 2 8.049 3.532 .033* 
Phoneme 
Task type 1 125.376 105.409 .000** 
Grade 2 12.998 5.192 .007** 
Task type x Grade 2 1.189 .234 .792 
Phoneme++ 
Task type 1 238.617 69.401 .000** 
Grade 2 46.440 5.510 .006** 
Task type x Grade 2 4077.662 483.839 .000** 
Note: */7<.05; **p<.01 
++ Phoneme task included 5 C-VCC initial phoneme deletion items 
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Figure 4.7 Syllable awareness of three 
grades on detection and deletion tasks 
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Figure 4.8 Onset-rime awareness of three 
grades on detection and deletion tasks 
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Figure 4.9 Interaction effect of grade by task 
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Figure 4.10 Phoneme awareness of three 
grades on detection and deletion tasks 
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Figure 4.11 Interaction effect of grade by task 
type at the phoneme leve:. 
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4.4 PREDICTING ENGLISH WORD READING PERFROMANCE 
Table 4.7 displays the correlation matrix of the twelve phonological awareness 
tasks, the word recognition task and the Raven's test. It could easily be found that 
almost all phonological awareness tasks correlated significantly with the Raven's 
test. These correlations indicated that most of the phonological awareness tasks 
required a certain extent of reasoning ability. The interrelationships among most 
phonological awareness tasks were significant. However, the final phoneme deletion 
task showed no significant correlations with any other tasks. The item analysis of 
this task demonstrated an extremely restricted range of scores on this task. The mean 
scores of 10 items of the final phoneme deletion task ranged from .96 to .99 
(maximum score = 1; minimum score = 0). Such highly restricted range of the 
scores on this task probably accounted for the result that this task did not have 
significant correlations with other phonological awareness tasks. 
The word recognition task showed significant correlations with ten out of the 
twelve phonological awareness tasks. However, some phonological awareness tasks 
showed moderate relationships with the word recognition task, whereas others 
showed strong relationships with it. These correlations indicated that different 
phonological awareness tasks might predict reading performance differently. A 
stepwise multiple regression was employed to show the influence of performance in 
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individual phonological tasks on reading performance. 
To investigate the contribution of predictor variables to reading performance, a 
stepwise multiple regression analysis was conducted. The predictor variables 
included measures of onset-rime and phoneme awareness but not those of syllable 
awareness as a preliminary stepwise multiple regression showed that all syllable 
tasks could not significantly predict reading performance. This could be due to the 
ceiling effects appeared in all syllable measures. The ceiling level performance 
limited the range of the scores necessary for relating these scores to word 
recognition performance. In order to see the effects of age and non-verbal reasoning 
ability on criterion variable, age in months and the Raven's scores were also entered 
as predictor variables. The criterion variable was word recognition performance. 
Table 4.8 provides a summary of the stepwise multiple regression analysis. The 
onset deletion measure turned out to be the best predictor of reading word 
recognition performance. This measure explained 66 percent (multiple R = .814) of 
the variance on word recognition performance and this was followed by rime 
deletion and initial phoneme deletion measures. They accounted for additional four 
percent and one percent, respectively, of the variance in word recognition 
performance. The conjoint contribution of these three measures explained 71 percent 
of word recognition variance. After these three measures entered into equation, no 
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any other single measure contributed significantly to the variance in word 
recognition performance. The age and the Raven's scores were both not significant 
predictors of word recognition performance. 
In order to know about the influence of phonological awareness on word 
recognition performance independent of children's non-verbal reasoning ability and 
age, a hierarchical multiple regression was used to investigate this issue. 
To examine the contribution of onset deletion, rime deletion and phoneme 
deletion on their own to word recognition, a hierarchical multiple regression was 
carried out. Word recognition performance was the criterion variable. In order to 
control for the effects of age and non-verbal reasoning ability, age in months was 
entered first and the Raven's scores were entered next. After that, onset deletion, 
rime deletion and initial phoneme deletion were entered one by one into the equation 
in subsequence steps. As shown in table 4.9，which presents a summary of the 
hierarchical regression analysis, age did not contribute significantly to word 
recognition performance, but the Raven's test was a significant predictor of word 
recognition performance. The Raven's scores contributed 25 percent of the variation 
to word recognition. This result showed that non-verbal reasoning ability as tapped 
by the Raven's test did play a role in predicting reading performance. The 
performance in the onset deletion task and the rime deletion task significantly 
) 
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explained 40 percent and three percent, respectively, of the variance on word 
recognition. The phoneme deletion provided an additional one percent of the 
variance on word recognition. The results of the hierarchical regression analysis 
indicated that performance in onset deletion, rime deletion and phoneme deletion 
tasks significantly predicted word reading performance even after the influences of 
children's non-verbal reasoning ability and age were controlled. 
4.5 SUMMARY OF RESULTS 
In summary, several patterns of results were observed in the present study. First 
of all, descriptive data showed that the 12 phonological awareness measures were 
different in levels of difficulties. The tasks at the syllable level were the easiest of all. 
The most difficult tasks were the onset deletion and rime deletion tasks. Moreover, 
the development of phonological awareness was shown as indicated by significant 
grade effects in tasks of all three phonological levels, and phonological awareness 
progressed from large units (syllables), via medium units (onset-rimes) to small 
units (phonemes). Furthermore, deletion tasks and detection tasks were found to be 
different in terms of task difficulties. Finally, the results of multiple regression 
analyses revealed that different tasks contributed differently to explaining reading 
performance. Onset deletion and rime deletion tasks turned out to be the most 
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Table 4.8 
Stepwise Multiple Regression Analysis predicting word recognition performance 
with phonological awareness measures 
Steps Variables R R-squareR-square F Change Sig. F 
Change Change 
1 Onset deletion J U 1 8 0 . 0 8 9；O M ^ ~ 
2 Rime deletion .838 .701 .040 12.080 .001** 
3 Initial phoneme deletion .845 .715 .013 4.119 .045* 
Note: * p< .05; **p< .01 
Table 4.9 
Hierarchical Multiple Regression Analysis predicting word recognition 
performance with onset deletion，rime deletion and phoneme deletion tasks as 
predictor variables 
stepsVariables R R-square R-square F change Sig. F 
change Change 
"1 ^ ^ m s ：028 2.680 .105 
2 Raven's scores .527 111 .249 31.377 . 0 0 0 " 
3 Onset deletion .824 .678 .401 112.177 .000** 
4 Rime deletion .844 .712 .034 10.504 .002** 
5 Initial phoneme deletion .851 .725 .013 4.038 .048* 
Note: *p< .05; **p< .01 
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CHAPTER 5. DISCUSSION 
The present study provided supportive data that Hong Kong children learning 
English as a second language demonstrated a progressive developmental pattern of 
phonological awareness at three phonological levels. Moreover, detection and 
deletion tasks reflected different levels of difficulties. Finally, the results of the 
research findings also confirmed the relationship between phonological awareness 
and English reading performance of Hong Kong children in lower primary grades. 
5.1 PATTERNS OF PHONOLOGICAL AWARENESS 
5.1.1 Progressive development in phonological awareness over grade 
The developmental progression of phonological awareness was found in all 
three levels of phonological awareness as grade differences were observed in most 
phonological awareness tasks. With respect to the syllable level, it appears that 
ceiling effects were evident in all tasks at this level and applied to all three graders. 
This could account for the insignificant main effect of grade. In other words, 
children in grade one were as skillful as those in grade two and three in performing 
tasks at the syllable level. This indicated that Hong Kong children aged seven to 
nine have a high level of syllable awareness in English. The superior performance at 
the syllable level was consistent with other findings showing that the syllable is the 
most accessible unit that English-speaking beginning readers or even preschoolers 
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were able to detect (Liberman et al., 1974; Leong & Haines, 1978). It has also been 
reported that Hong Kong children as young as age four were able to delete syllables 
in English syllable deletion tasks and demonstrated near ceiling level performance 
(McBride-Chang & Ho，2000). 
Children's performance in the tasks at the onset-rime level had a wider range of 
variance, which provided a good indicator revealing developmental differences in 
task performance at this level. The main effect of the MANOVA at this level was not 
significant. However, subsequent univariate ANOVAs showed a significant grade 
effect on onset deletion and rime deletion tasks. Grade one children (mean age = 
seven years three months) obtained 17% correct response rate on onset-rime deletion 
tasks (the average correct response rate of onset detection and rime deletion tasks). 
The correct response rates were 25% and 39% for grade two (mean age = eight years 
two months) and grade three ( mean age = nine years one months) children 
respectively. These results suggested that the students of higher grades were more 
skillful in deleting the sub-syllable unit than were the lower graders. The evidence of 
progressive development on onset-rime awareness over grade was clearly shown. 
Nevertheless, by comparing the present results with those of western research 
studies, Hong Kong children's gradual improvement in phonological awareness at 
the onset-rime level seemed to come at a much later age. 
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The results of this study seemed to indicate that Hong Kong children's 
awareness at the onset-rime level in English develops much later than their 
counterparts with an alphabetic language as their first language. In a longitudinal 
study, Maclean, Bryant and Bradley (1987) administered a rime detection task three 
times to a group of English-speaking children. The procedure was similar to that of 
the present study. The correct response rates of their study were 48.5 %, 62.3 % and 
65.2 % for children aged three years and four months, four years, and four years and 
seven months respectively. In the present study, the correct response rate of rime 
detection were 57%, 58 % and 67 % for children aged seven years and three months, 
eight years and two months, and nine years and one month respectively. The 
performance of the English-speaking children aged three to four in this task was 
comparable to that of Hong Kong children aged seven to nine in this study. The 
comparison of the results of the present study with those of the Maclean et al.'s 
study seemed to suggest that English phonological awareness at the onset-rime level 
developed earlier in English-speaking children than in Hong Kong children learning 
English as a second language. 
The late development of onset-rime awareness among Hong Kong children 
suggested that onset-rime awareness in English does not come early and naturally to 
second language learners as it does to native English speakers. Goswami and Bryant 
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(1990) argued that onset-rime awareness develops naturally before children go to 
school. "Young children who are at the beginning stages of reading can break up 
syllables into onsets and rimes with ease. This is a form of phonological awareness 
that comes naturally to them" (Goswami & Bryant, 1990, p.22). Their argument 
relied heavily on research conducted in English-speaking countries where children 
are exposed to English rhyming games and poems from an early age. This could be a 
reason why onset-rime awareness comes easier and earlier to English-speaking 
children. In Hong Kong, children's exposure to English is limited. English rhyming 
and poems could rarely be found in conventional English textbooks. Moreover, 
Chinese, Cantonese in particular, is a monosyllabic language that specific attention 
to subsyllabic units is not emphasized. Hence, as the present study showed, most 
children aged seven to nine were still not quite ready to manipulate English sub-
syllabic units at the onset-rime level. Their correct response rates were 26% and 
29% for onset deletion and rime deletion tasks respectively, much lower than the 
rates found in English-speaking children. 
There was also an indication for the developmental progression of phoneme 
awareness because the MANOVA showed a significant main effect of grade. 
Subsequent univariate ANOVAs, however, revealed that only the initial phoneme 
detection measure contributed to the overall significance. The correct response rates 
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for grades one, two and three were 55%, 49% and 62% respectively. Although the 
correct response rate of grade two was slightly lower than that of grade one, the 
difference was insignificant. The overall results indicated that phoneme awareness 
improves with age. 
Although developmental progression in phoneme awareness was shown, 
phoneme awareness in English was found to develop at a much later age in Hong 
Kong children than in English-speaking children. For example, in the initial 
phoneme detection task, it was found that the correct response rate of the Hong 
Kong children aged eight years two months was 55%. However, in Stanovich et al.'s 
(1984) study, the English-speaking children, who were two years younger, displayed 
a similar performance to the subjects of the present study. The task correct response 
rate of these English-speaking children was 58%. Goswami and Bryant (1990) 
believed that the good performance in phoneme tasks of English-speaking children 
could be attributed to the onset of reading tuition. Through reading tuition in school, 
children learn to appreciate the grapheme-phoneme-correspondence rules. 
Nevertheless Hong Kong children are usually not introduced to grapheme-phoneme-
correspondence rules in school. This could explain why phoneme awareness 
escalates rapidly in English-speaking children after the age of six, but not in Hong 
Kong children. These comparisons appear to support Goswami and Bryant's (1990) 
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argument that phoneme awareness does not develop naturally as a child grows. The 
explicit training on grapheme-phoneme-correspondence rules is necessary in order 
for children to develop awareness of phonemes in English. 
5.1.2 The characteristics of phonological development in Hong Kong children 
The results of the present study provided an agreement with the view that the 
phonological features of an individual's linguistic environment might produce 
qualitative differences in the development of the individual's phonological 
awareness in a second language. At onset-rime and phoneme levels, the results 
demonstrated that Hong Kong children managed quite well in deleting first 
phonemes from C-CVC words and deleting final phonemes. However, they 
experienced great difficulty in separating the C-V (consonant-vowel) structure. 
These patterns were shown in onset-rime deletion, initial phoneme deletion and final 
phoneme deletion tasks. The initial phoneme deletion task was composed of two 
types of items. In one type, the first consonant was deleted from C-VCC words, and 
in the other type, the first consonant was deleted from C-CVC words. Hong Kong 
children obtained low scores in C-VCC items (correct response rate = 34%) but high 
scores in C-CVC items (correct response rate = 71%). The significant difference of 
children's performance in these two types of initial phoneme deletion tasks 
apparently suggested that the core problem faced by Hong Kong children is not in 
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deleting first phoneme from the rest of the word but in deleting the initial consonant 
(C) from the following vowel (V). Another evidence of having difficulty in 
separating the C-V structure in Hong Kong children comes from onset-rime deletion 
tasks. Children were required to separate onset-rime structure either in C-VCC or 
CC-VC words. The means of onset-rime deletion tasks were the lowest of all tasks 
(correct response rate for onset deletion was 26%, and rime deletion was 29%). 
The difficulties in separating C-V structure, to a certain extent, showed a 
I 
converging evidence in agreement of previous research. Huang and Hanley (1995) 
tested the phonological awareness of 137 eight-year-old children from Britain, Hong 
Kong and Taiwan. In their initial phoneme deletion tasks, both C-VCC and C-CVC 
items were adopted. The results showed that Hong Kong children performed 
significantly better than English children in C-CVC initial phoneme deletion task 
(correct response rate for Hong Kong children was 86%, for English children was 
66%). However, in C-VCC initial phoneme deletion tasks, the reverse happened 
(correct response rate for Hong Kong children was 46%, for English children was 
91%). 
The findings of the present study was consistent with Huang and Hanley's 
finding that separating C-VCC or CC-VC structures is a difficult task for Hong 
Kong children. This could be caused by the fact that Chinese words are 
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monosyllabic and the most typical syllable combination is C-V, which may be 
perceived as an unbreakable unit by Hong Kong children. In addition, the "look and 
say" method, which is used in teaching both English and Chinese could also account 
for the children's poor performance in separating C-V structure. Leong (1997) 
examined the phonological awareness of Hong Kong university students who could 
speak Cantonese but not Mandarin. These students then underwent a course 
introducing to read Mandarin in Pin Yin. They performed much better than the 
control group in tasks requiring the decomposition of C-V syllable combinations. 
These findings showed evidence that Hong Kong students' ability in decomposing 
the C-V combination is handicapped by the lack of exposure to alphabetic scripts, 
for example, Pin Yin, which are used to represent Chinese characters. 
However, the deletion of initial phoneme from C-CVC was relatively easier for 
Hong Kong children. Huang and Hanley (1995) explained that this might be due to 
the fact that there is no consonant blending in Chinese. As a result "when European 
words with consonant clusters (blending) are represented in Chinese, they are 
typically broken up so that each consonant has its own syllable" (Wang, 1973, p.57). 
When Hong Kong children encounter a single syllable word, for example 'play', 
they will read it as if it had two syllables 'p(a)-lay'. So when Hong Kong children 
are asked to delete the first phoneme /p/ from the word 'play' the phoneme deletion 
. Patterns of phonological awareness and their effects on reading English 106 
task will be treated as a syllable deletion task, which is much easier to deal with 
(Huang & Hanley, 1995). 
Like the C-CVC initial phoneme deletion task, Hong Kong children managed 
quite well in final phoneme deletion task. Their performance in the final phoneme 
deletion task was near perfect. The correct response rates were 95%, 98% and 99% 
for children of grades one, two and three respectively. One of the possible reasons 
for these near perfect performances in this task may be related to children's 
linguistic environment. In Cantonese, the spoken language in Hong Kong, 99% of 
Cantonese syllables are in CV or CVC structure (Kao, 1971). The possible final 
consonants of the CVC structure are nasals i.e., /n/, Iml and / 77 /, or stops /p/, /t/ and 
/k/. It is noteworthy that the psychoacoustic property of final consonants in 
Cantonese is quite different from that in English. All the final consonants in 
Cantonese are voiceless ( Matthews & Yip, 1994). Hence, when a one-syllable 
English word with final consonant voiced, for example "bus", is orally presented to 
Cantonese children, the listeners will think that this final voiced consonant is a 
syllable. As a result, one syllable English word for example "bus" will be treated as 
two syllables "bu-si". The final phoneme deletion task will thus turn out to be a final 
syllable deletion task, which is definitely much easier for Hong Kong children. 
Therefore, the high correct response rate at the final phoneme deletion task may not 
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indicate that children were highly aware of phonemes. The superior performance in 
the final phoneme deletion task was also found in Huang and Hanley's (1995) study, 
in which performance of Hong Kong children in final phoneme deletion task 
(correct response rate = 86%) was slightly better than the performance of English-
speaking children (correct response rate = 66%). 
5.1.3 Developmental progression from large via medium to small units 
The progression of phonological awareness from the syllable level via the 
onset-rime level to the phoneme level was indicated in the detection tasks. In the 
detection tasks, the superior performance at syllable and onset-rime levels over the 
phoneme level were consistent with the findings reported by a number of studies. 
Treiman and Zukowski (1991) administered detection tasks at all three levels to a 
group of four and five-year-old English-speaking children. They demonstrated that 
the correct response rate at the syllable-level was higher than that at the onset-rime 
level, and that the correct response rate at the onset-rime level was in turn better than 
that at the phoneme level. Ho and Bryant (1997) also reported a developmental 
progression of phonological awareness in Hong Kong children. They examined 148 
Hong Kong children aged three to seven (in the first two studies) by using detection 
tasks with test items in Chinese words. The partial homophone detection task 
(detecting Cantonese syllable), onset detection and rime detection tasks were 
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administered. The results revealed that Hong Kong children as young as three-year-
old were able to detect syllables. By the age of five, the children were able to detect 
rimes. At the age of seven, the children were given the onset detection task and their 
performance was well above chance level. It was noteworthy that they employed 
detection tasks presented in a similarity format, in which children were presented 
with a target Cantonese syllable which was followed by two Cantonese syllables. 
Children were asked to tell which of two choices sounded similar to the target 
syllable. However, the oddity format, which was found to be more difficult for 
Cantonese-speaking children (Ho & Bryant, 1997), was employed in the present 
study. Taking all these findings together, it could be concluded that phonological 
awareness in Hong Kong children, like English-speaking children, follow a 
progressive developmental sequence. 
The results of deletion tasks in the present study, by the first impression, were 
inconsistent with Goswami and Bryant's (1990) argument that onset-rime awareness 
develops prior to the development of phoneme awareness. However, after taking 
into account the special strategies that Hong Kong children might make in deleting 
initial phonemes from CCVC items and in final phoneme items, the picture of 
developmental progression of phonological awareness from large units to small units 
became clearer. As mentioned in section 5.1.2, the deletion of the initial phoneme 
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from a CCVC word and the deletion of the final phoneme from a one-syllable word 
could be regarded as the deletion of a syllable from the word for Chinese children 
(Wang, 1973; Huang & Hanley，1995). Hence, a superior performance in these items 
would be expected. After the exclusion of the items concerned, a developmental 
trend from syllable awareness to onset-rime and phoneme awareness in deletion 
tasks was found (see section 4.2.3). 
A slightly better performance in phoneme than in onset-rime awareness tasks 
was probably due to the design of the items and the small number of phoneme items. 
The phoneme task consisted of only five C-VCC initial phoneme deletion items, 
which were themselves single consonant onset items, but the onset task, on the other 
hand, consisted of both single consonant and consonant cluster onset items. The 
deletion of cluster onsets was found to be significantly more difficult than that of 
single consonant onsets. This could explain why performance in the phoneme 
deletion task was slightly better than that in onset-rime deletion tasks. Further 
studies are recommended to explore phoneme awareness by using tasks tapping into 
phonemes at different positions. For example, ask children to delete the sound /r/ 
from the word 'spring'. In conclusion, the results of the present study confirmed 
most of the previous findings (Ho & Bryant, 1997) that Hong Kong children, like 
their English-speaking counterparts, follow a sequence of phonological development 
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that progresses from being aware of syllables, then to onset-rimes, and finally to 
phonemes. This sequential development may suggest a manifestation of a similar 
cognitive and phonological development among children with different linguistic 
environments. 
In summary, on the one hand, the present study provided an agreement with the 
view that children's phonological awareness undergoes a progressive development 
from large units (syllables), via sub-syllable units (onsets and rimes), to smaller 
units (phonemes) regardless of the influence of the individual's linguistic 
environment. On the other hand, it also provided evidence that English phonological 
awareness of Cantonese-speaking children seemed to develop at a much later age 
when compared to English-speaking children. 
5.2 MEASUREMENT OF PHONOLOGICAL AWARENESS 
Both detection and deletion tasks were administered in the present study. Hong 
Kong children performed better in deletion tasks than in detection tasks at the 
syllable level, but the pattern was reverse at onset-rime and phoneme levels. 
At the syllable level, Hong Kong children managed quite well when they were 
required to detect a word that did not have a common syllable shared with the other 
two words. Their performance in deletion tasks, however, was even better than that 
in detection tasks. More than one reason could account for the discrepancy in 
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performance found between the two types of tasks. On the one hand, deletion tasks 
at the syllable level were found to be quite easy for Hong Kong children. It could be 
due to the fact that the basic unit of Chinese is the syllable, which is always 
represented by a Chinese character. Thus, syllable awareness comes very early. 
Hong Kong children as young as four performed nearly perfectly in syllable deletion 
tasks ( McBride-Chang & Ho, 2000). Therefore, deleting the syllable is very easy 
for seven to nine years old children since they know that they simply have to say a 
word after omitting a certain syllable. On the other one hand, many researchers 
suggested that detection tasks make a demand on working memory because the tasks 
require the processing and storage of information spontaneously (Bradley & Bryant, 
1983; Wagner & Torgesen，1987). In line with Bradley and Bryant's findings, 
Oakhill and Kyle (2000) compared the relationship of both detection and deletion 
tasks with working memory measures. The fixed order multiple regression analyses 
showed that the detection task made a higher demand on working memory than the 
deletion task did. In particular, the syllable detection task required the children to 
hold three two-syllable words at one time, and this additional memory demand 
would make syllable detection tasks more difficult for children. These could be the 
» 
reason explaining why syllable detection tasks were more difficult than syllable 
deletion tasks for Hong Kong children. 
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Cantonese-speaking children were in greater difficulty in tasks in which they 
were required to delete onsets-rimes and phonemes than in which they were required 
to detect onset-rimes and phonemes. These results replicated previous research 
showing that for English-speaking children, deletion of sub-syllable unit tasks was 
also found to be more difficult than detection tasks (Stanovich et al., 1984). 
Stanovich et al. (1984) administered both deletion and detection tasks to a group of 
kindergartners. Their results showed that deletion of onsets or initial phonemes was 
more difficult than detection of onsets or initial phonemes for children. The results 
were consistent with Adam's (1990) view that deletion tasks, which require the 
ability to delete or move phonemes, were more difficult than detection tasks, which 
involve the ability to recognize the patterns of sub-syllable units or phonemes. 
Yopp's (1988) task analyses of eight different phonological measures may provide a 
good explanation for the high level of difficulty of onset-rime or phoneme deletion 
tasks. Her results suggested that the deletion task was the most difficult task as it 
involves a lot of cognitive process, for example, segmentation of sounds, 
identification of sounds in a given position, isolation of a given sound etc. 
Moreover, the feature of the Chinese language may also contribute to the 
comparatively poor performance in deletion tasks at the onset-rime level. The basic 
speech and written unit of the Chinese language is the syllable. Thus, explicit 
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awareness of sub-syllabic units may not be required in learning to read Chinese. 
Moreover, as mentioned in the previous section that Cantonese children may 
perceive CV as an unbreakable unit that makes deletion of onset or rime impossible. 
In contrast, the cognitive requirement for performing the detection tasks is less 
demanding than that of the deletion tasks. For Hong Kong children, therefore, 
detection tasks were relatively easier than deletion tasks at onset-rime or at phoneme 
levels. 
In considering the results pertaining to task types and English reading 
performance, it was found that children's performance in deletion tasks was more 
related to reading performance. Onset deletion and rime deletion were the first two 
variables entered to the equation of stepwise multiple regression analysis. They 
accounted for 70% of the variance in reading performance. Initial phoneme deletion 
was the third one that entered the equation. It contributed an additional one percent 
to explaining reading variance. After these three deletion variables had entered to 
the equation, no other single variable made a significant contribution to predict 
reading performance. 
The results of the present study showed an agreement with the findings of 
Huang and Hanley (1995) that the deletion task, rather than the detection one, 
predicted English reading performance in children. Yopp (1988) also demonstrated 
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that tasks which require explicit manipulation of sound elements, e.g., the sound 
isolation task and the deletion task played the most important roles in predicting 
reading performance. In her study, Yopp reported that the sound isolation task (e.g. 
what sound does the word 'Jack' start with) accounted for 52 % of reading variance, 
and Bruce's (1964) phoneme deletion task provided an additional 10% of variance. 
These two tasks to a certain extent demonstrated some commonality in terms of 
cognitive requirements. Yopp's task analyses showed that both these tasks require 
one to perceive separate sounds, identify sound in given position, and isolate a given 
sound etc. All these findings appeared to indicate that explicit awareness of the 
speech units is a crucial factor making a significant contribution to explaining 
reading performance. 
5.3 PHONOLOGICAL AWARENESS AND WORD READING 
The present study confirmed previous findings that phonological awareness 
was a significant predictor of reading performance. However, not all levels of 
phonological awareness were equally potent in predicting reading performance The 
onset-rime level tasks, especially those deletion tasks, were the best predictors of 
Hong Kong children's English word reading performance. The performance in 
phoneme level tasks played a relatively minor role in predicting reading 
performance. The sensitivity to syllables was not significantly related to reading 
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performance. 
Hong Kong children's awareness of syllables made no significant contribution 
to their English reading performance. This was in contrast to the expectation of the 
present study that children's syllable awareness was a significant predictor of 
English reading performance because the syllable is a salient unit in Chinese 
language. In some previous studies, syllable awareness was found to be a significant 
predictor. For example, McBride-Chang and Ho (2000) conducted a longitudinal 
study testing children once at the age of four and again 20 months later. They 
employed both English and Chinese syllable deletion tasks in predicting children's 
English reading performance. Their results showed that Chinese syllable deletion 
performance at the age of four significantly predicted the English reading 
performance 20 months later. Therefore, syllable awareness can still play an 
important role in predicting English reading in kindergarten Hong Kong children. 
The children's age could be a major factor accounting for the finding that 
syllable awareness was insignificant in predicting English reading performance. 
According to a research conducted by Liberman et al. (1974), 90% of children aged 
six succeeded in performing tapping task at the syllable level. In the present study, 
the mean age of grade one children was seven years three months. It is possible that 
children's phonological awareness development have gone beyond the level of 
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syllable awareness, and therefore mere awareness of syllables is insufficient for 
differentiating word reading performance in English. As a result, children's syllable 
awareness was no longer a powerful and discriminative predictor variable predicting 
reading performance at this stage. 
Contrary to the findings of most previous research, onset-rime awareness, 
instead of phoneme awareness, was found to be much more important in predicting 
reading performance in children aged seven to nine in the present study. The 
stepwise regression analysis showed that the onset deletion ability had greatest 
contribution to predict children's English reading performance, and that was 
followed by rime deletion ability. For native English speakers, onset-rime awareness 
was crucial for predicting reading in preschoolers (Chaney, 1992; Bryant et al., 
1990). Chaney (1992) found that children as young as three showed the ability to 
detect rime and this ability was significantly correlated to single word reading 
performance one and a half years later. 
Nevertheless, the predictive role of onset-rime awareness in reading for 
English-speaking children will drop out after they go to school and learn to read. 
Instead, phoneme awareness will take the dominant role in predicting reading. For 
example, Stanovich et al. (1984) demonstrated that after the age of around six, 
relationship between onset-rime awareness and reading is no longer significant. 
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Rather, phoneme awareness becomes the strongest predictor of reading in English-
speaking children. On the other hand, for Cantonese-speaking children learning 
English as a second language, the present study revealed that the awareness of onset-
rime units still makes an important contribution to English reading performance 
even after learning English for some years. In contrast, the awareness at the 
phoneme level made little contribution in predicting reading performance. The 
phoneme deletion tasks added only one- percent variance in explaining reading 
performance after the onset deletion and rime deletion tasks were taken into account. 
To investigate the contribution of onset-rime and phoneme awareness to 
performance in English reading apart from other influences, for example, age and 
reasoning ability, a hierarchical regression was used. This investigation of the 
influence of phonological awareness on its own in predicting reading performance 
reinforced the results found in the stepwise regression analysis. The children's onset 
deletion performance remained to be the most powerful predictor of their reading 
performance after non-verbal ability had been controlled. It was followed again by 
rime deletion and initial phoneme deletion, both of which predicted significant 
individual differences in English reading performance. These results were consistent 
with the findings reported by Bryant and his colleagues(1990). They reported a 
significant relationship between rime awareness at age three and later success in 
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word reading at ages five and six, even after the factors of the non-verbal reasoning 
ability and family social status were partial out. 
The results of the relationship between phonological awareness at different 
levels and English reading performance in Hong Kong children could be affected by 
the phonological features of English. English is an opaque language in that one letter 
can represent more than one phoneme (Goswami & Bryant，1990). Hence, 
predicting the sound of a novel word directly from individual letters becomes very 
difficult for young children or second language learners who receive no systematic 
training in grapheme-phoneme-correspondence rules. To these children, onset-rime, 
which presents a more consistent mapping from string of letters to sounds, is more 
manageable. Therefore, they could rely more on onsets and rimes in reading 
English. 
Besides, it is also possible that the children in the present study were in the 
middle of the phonological awareness path at which stage onset-rime awareness was 
the most important factor in predicting reading performance. It is possible that the 
influence of onset-rime awareness on reading performance may become less evident 
when children have a more mature level of phonological awareness and more 
exposure to English. Alternatively, it is also possible that the item design at the 
phoneme level of the present study was not sophisticated enough to reflect 
. Patterns of phonological awareness and their effects on reading English 119 
children's phoneme awareness. In particular, the phoneme deletion tasks included 
only initial and final phoneme deletion but not middle phoneme deletion items. 
These could be the reasons why onset-rime awareness remains to be the most 
predictive factor of reading performance in Chinese children aged seven to nine. 
In summary, the level of phonological awareness that is most powerful in 
predicting reading performance may vary with the phonological nature of the target 
language one leams. Moreover, children's phonological development may also 
affect the relationship between phonological awareness at different levels and 
reading performance of a second language. 
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CHAPTER 6. CONCLUSIONS AND RECOMENDATIONS 
The present study has highlighted some interesting findings of phonological 
awareness with respect to its patterns, its measurement and its relationship with 
English reading performance in Hong Kong children of lower primary grades. 
6.1 MAJOR FINDINGS 
6.1.1 Patterns of phonological awareness 
The results of the present study suggested a universal as well as linguistic 
environmental specific development of phonological awareness. The results of the 
present research corroborated the findings of previous research (e.g., Maclean, 
Bryant, & Bradley, 1987) that children's phonological awareness improves with age, 
because higher graders have been found to be more phonologically aware of syllable, 
onset-rime and phoneme units. Moreover, the findings offered support for the view 
that phonological awareness progresses from large units (syllables), via medium 
units (onset-rimes), to small units (phonemes) (Triman & Zukowski, 1991). 
However, it has also been observed that Hong Kong children's development in 
onset-rime and phoneme awareness develops much later in age than that of their 
English-speaking counterparts. 
6.1.2 Measurement of phonological awareness 
The results of the present study demonstrated that children performed 
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differently in detection and deletion tasks at various levels of phonological 
awareness. At the syllable level, children's performance in detection tasks was lower 
than that in deletion tasks. This might be due to the possibility that syllable detection 
tasks make a greater demand on working memory, as children have to hold three 
two-syllable words in mind for comparison. 
However, the pattern was reverse at onset-rime and phoneme levels. The 
performance in detection tasks was higher than that in deletion tasks. This result was 
consistent with Adam's (1990) view that detection tasks, which fall into the second 
level of difficulty, were less difficult than deletion tasks, which fall into the fifth or 
the highest level of difficulty. It also seems that the major difficulty that Hong Kong 
children encountered in deletion tasks at these two levels was to separate the 
consonant-vowel (C-V) structure, which might be perceived as an unbreakable unit 
for Hong Kong children as proposed by Huang and Hanley (1995). 
6.1.3 Phonological awareness in predicting English reading 
Consistent with the findings of some previous research having English-
speaking preschoolers as subjects (Bradley & Bryant, 1997), the present study 
showed that onset-rime awareness turned out to be the most powerful predictor in 
predicting English reading performance in Hong Kong children. However, phoneme 
awareness, which was usually found to be the most potent predictor in predicting 
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English reading performance (Stanovich et al., 1984)，was found to be less important 
in predicting English reading among Hong Kong children in lower primary grades. 
These findings could be due to the possibility that, with limited exposure to English, 
Hong Kong children in their lower primary grades were still in the middle of 
developing their phonological awareness in English. At this stage, onset-rime 
awareness rather than phoneme awareness plays a dominant role. It is possible that 
phoneme awareness may become more important in predicting English reading 
performance in older Hong Kong children. Alternatively, it is also possible that the 
item design at the phoneme level of the present study was not sophisticated enough 
to reflect the current status of the children's phoneme awareness. 
6.2 LIMITATIONS 
The present study had its limitations. This study was not an experimental or 
longitudinal study; therefore, it would be difficult to establish causal relations 
between various levels of phonological awareness and English reading performance. 
To establish causality, it is necessary to conduct training or longitudinal studies, in 
which children's phonological development and their English reading performance 
are constantly assessed. 
Moreover, the results of the present study were based on the data involving 94 
grade one to grade three children in a primary school in Hong Kong. Thus, the 
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findings may not be able to be generalized to all Hong Kong children in different 
grades. 
In addition, due to the limitation of time and human resources available, no 
pilot study was employed to test the appropriateness of the measures. It seems that 
the deletion tasks at the phoneme level in the present study were not very well 
designed. The final phoneme deletion task and the initial phoneme deletion task 
were not sophisticated enough to actually reflect the complicated nature of phoneme 
awareness. Besides, the syllable deletion tasks, which contained three-syllable words, 
appeared to be too easy for the children in this study. The ceiling effect made 
syllable deletion tasks less discriminative in differentiating grade differences, and 
less predictive in predicting children's English reading performance. 
6.3 IMPLICATIONS AND RECOMMENDATIONS 
6.3.1 Pedagogical implications 
The present study contributed to a more detailed knowledge of phonological 
awareness and its development in Hong Kong children. Based on the findings, there 
are several implications for educator and teachers in Hong Kong. 
The present results revealed that children's phonological awareness progresses 
from large units, via medium units, to small units. In view of that, intervention to 
facilitate children's phonological awareness should probably begin with promoting 
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syllable awareness, then to onset-rime awareness and down to phoneme awareness. 
It appears that Hong Kong children encounter great difficulties in separating 
onset-rime units, which, however, plays an important role in English reading among 
Hong Kong children in lower grades. The results suggested that explicit training in 
grapheme-phoneme-correspondence rules might help children develop decoding 
knowledge that allows children to understand that English syllables can be broken 
down into smaller units, such as onsets, rimes and phonemes, and that printed letters 
stand for spoken sounds. Such kind of training might help them read English better. 
The phonological training program for English-speaking children has been proved to 
be useful in promoting children's reading performance (Bradley & Bryant, 1983; 
Treiman & Baron，1981). 
Moreover, the finding of the present study demonstrated that children with poor 
performance in reading English tend to be deficient in onset-rime deletion skills. 
Thus，an assessment of lower primary grade children's onset-rime deletion ability 
may help teachers to identify potential poor readers to whom the special intervention 
is needed. 
6.3.2 Future research recommendations 
The present research is best to be regarded as an attempt which may hopefully 
enlighten future researchers. Future study is recommended to use a larger sample 
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size and to implement a longitudinal study. Ideally, the study would start with testing 
preschoolers and follow them for a few years. 
It is also worthwhile to examine Hong Kong children's phoneme awareness 
and its relationship with English reading performance by using tasks taping into not 
only the initial and final phonemes but also middle phonemes of the word. Future 
work should also explore some practical issues. For example, how to help children 
to circumvent reading difficulties, and whether phonological awareness training is 
similarly beneficial for poor readers and good readers. 
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Appendix A 
Phonological Awareness Tasks 
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Initial syllable detection 
English Instructions: We are going to play a game today. Firstly, let me explain the 
meaning of'syllable'. For example, the word 'McDonald' consists of 3 syllables, 
and the word 'monkey' consists of 2 syllables. In this activity you will listen for the 
first syllables in words, and pick the one word that has a different first syllable. Look 
at the pictures on this page: 'mango', 'March' and 'marble'. Each time I will read 
the words of these three pictures for you. Listen to the words that I say. Point the 
picture that has a different first syllable other than two. You should have pointed 
'mango' because 'March' and 'marble' share a common initial syllable 'mar', while 








音節都係‘mar’，而‘mango’第一個音節就係 'man' ’同其他嗰兩個係唔同 
m，所以你要用手指指出‘mango’� 
Practice items: 
a. Mango March Marble 
b. Police Paper Potato 
c. Cooker Cookie Coffee 
d. Ceiling Sunny Seafood 
Test items: 
1 • Monday Moon-cake Money 
2. Baby Bottom Bottle 
3. Woman Window Winter 
4. Table Teacher Tailor 
5. Sunday Swimming Sunny 
6. Toycar Tiger Toilet 
7. Rubbish Rubber Ruler 
8. Ticket Teapot Teacher 
9. Postman Postcard Pocket 
10. Footprint flower Football 
(all items in both A and B come from local primary curriculum textbooks) 
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Final syllable detection 
English Instructions: In this activity you will listen for the final syllables in words, 
and pick the one word that has a different final syllable. Look at the pictures on this 
page: 'monkey', 'cookie' and 'basket'. Each time I will read the words of these three 
pictures for you. Listen to the words that I say. Point the picture that has a different 
first syllable other than two. You should have pointed 'basket' because 'monkey' 
and 'cookie' share a common ending syllable 'key', while 'basket' ends with a 
different syllable 'ket'. 
Cantonese Instructions:啦呢個遊戲裡面，我要你去ilD下每個英文詞語最尾個音 
節。依家你會見到啦你面前有三幅圖畫，我每次都會讀出呢三幅圖畫的英文名 






a. Monkey Cookie Basket 
b. Mountain Doctor Captain 
c. Angry Hungry Mango 
d. Paper Happy Puppy 
Test items: 
1. Uncle Ticket Circle 
2. Table Rubber Number 
3. Water Kettle Butter 
4. Ladder Shoulder Window 
5. Pocket Basket Monkey 
6. Monkey Cooker Worker 
7. Birthday Sunday Ladder 
8. Money Burning Sunny 
9. Postman Woman Swimming 
10. Bottle Mountain Kettle 
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Initial syllable deletion 
English Instructions: We are going to play a word game. In this activity, I will say to 
you some 3-syllable English words, you have to delete the initial syllable of the 
word and say the last two syllables. For example, if I say 'McDonald', you say 






a. McDonald (Donald) 
b. September (tember) 
c. Crocodile (codile) 
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Final syllable deletion 
English Instructions: We are going to play a word game. In this activity, I will say to 
you some 3-syllable English words, you have to delete the ending syllable of the 
word and say the first two syllables. For example, if I say 'McDonald', you say 






a. McDonald (McDon) 
b. Crocodile (croco) 
c. Elephant (ele) 












(all items in A and B come from local primary curriculum textbooks) 
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Onset detection 
English Instructions: We are going to play another game now. Firstly, let me explain 
the meaning of'initial part' and 'final part'. Every one-syllable word consists of 2 
parts. For example, the word 'door' consists of both the initial and the final parts, the 
initial part is /d /, and the final part is /oor/. For the word 'play', the initial part is /pi/ 
and the final part is /ay/. In this activity you will listen for the initial part of the 
words, and pick the one word that has a different initial part. Look at the pictures on 
this page: 'four', 'fork' and 'door'. Each time I will read the words of these three 
pictures for you. Listen to the words that I say. Point the picture that has a different 
onset other than two. You should have pointed 'door' because 'four' and 'fork' share 










' d o o r ' � 
Practice items: 
a. Four Fork Door 
b. Five Bike Bite 
c. Close Slow Clothes 
d. Brain Gray Grape 
Test items: 
1. Cat Man Map 
2. Hill Pig Pin 
3. Ham Tap Hat 
4. Cup Cut Bus 
5. Pot Dog Doll 
6. Crack Tram Trap 
7. Slim Cliff Slip 
8. Flag Black Flat 
9. Play Plate Blaze 
10. Tray Great Grape 
(test items number 1 to 7 come from Bradley & Bryant (1983) 
items number 8 to 10 come from Adams, Foorman, Lundberg, & Beeler(1998) 
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Rime detection 
English Instructions: We are going to play another game now. In this activity you 
will listen for the final part of the words, and pick the one word that has a different 
final part. Look at the pictures on this page: 'duck', 'book' and 'look'. Each time I 
will read the words of these three pictures for you. Listen to the words that I say. 
Point the picture that has a different final part other than two. You should have 
pointed 'duck' because 'book' and 'look' share a common final part /ook/, while 





临呢個例子裡面，你會發覺 ‘ look’同 ‘book’概後部份都係 /ook/ ,而 ‘duck’ 
概後部份就係/uck/，同其他嗰兩個係唔同概，所以你要用手指指出‘duck’� 
Practice items: 
a. Duck Look Book 
b. Mouse House Nose 
c. Boat Frog Goat 
d. Four Hair Bear 
Test items: 
1. Fun Pin Gun 
2. Fell Doll Bell 
3. Man Bin Pin 
4. Feed Wood Seed 
5. Pet Nut Cut 
6. Fan Cat Hat 
7. Pin Win Sit 
8. Sun Gun Hut 
9. Men Head Bed 
10. Nut Cut Fun 
(all test items come from Bradley & Bryant (1983) 
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Onset deletion 
English Instructions: We are going to play a word game. In this activity, I will say to 
you some one-syllable English words, you have to delete the initial part of the word 
and say the final part. For example, if I say ‘make，，you say 'ache' without the initial 







a. Make (ache) 
b. Leam (earn) 
c. Drink (ink) 
d. Clear (ear) 
Test items: 
1. Face (ace) 
2. Kin (in) 
3. Sat (at) 
4. Page (age) 
5. Sand (and) 
6. Flat (at) 
7. Price (ice) 
8. Steer (ear) 
9. Plate (ate) 
10. Spill (ill) 
(Items no. 1-5 come from Stahl &Murray (1994), items no. 6-10 come from Adams, 
Foorman, Lundberg, & Beeler (1998) p.87) 
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Rime deletion 
English Instructions: We are going to play a word game. In this activity, I will say to 
you some one-syllable English words, you have to delete the final part of the word 
and say the initial part. For example, if I say 'meat', you say Iml without the final 




如果我讀‘dress’ ’你要讀 /dr/就無Ife個英文詞語概後部份 /ess/ ’依家等我llift 
開始啦。 
Practice items: 
a. Meat (m) 
b. Pig (p) 
c. Dress (dr) 
d. Please (pi) 
Test items: 
1.Fat(f) 
2. Cold (k) 
3. Sand (s) 
4. Pit (p) 
5. Seat (s) 
6. Flat (fl) 
7. Clear (cl) 
8. Stair (st) 
9. Please (pi) 
10. Spit (sp) 
All items come from local primary curriculum textbooks. 
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Initial phoneme detection 
English Instructions: We are going to play another game now. Firstly, let me explain 
the meaning of ‘phoneme,. Every one-syllable word consists of several phonemes. 
For example, the word 'cat' consists of 3 phonemes. The initial phoneme is the /k/, 
the second phoneme is /a/, and the final phoneme is N. In this activity you will listen 
for the initial phoneme of the words, and pick the one word that has a different 
initial phoneme. Look at the pictures on this page: 'bed', 'bus' and 'Chair'. Each 
time I will read the words of these three pictures for you. Listen to the words that I 
say. Point the picture that has a different initial phoneme other than two. You should 
have pointed 'chair' because 'bed' and 'bus' share a common initial phoneme /b/, 
while 'chair' starts with a different phoneme /ch/. 
Cantonese Instructions:我#黎玩另一個遊戲。首先我要解下样赂叫‘音’。每 
個音節都可以再分爲幾個音,例如：‘cat’呢個英文詞語就係由三個音組成概， 








a. Bed Bus Chair 
b. Knife Fork Nail 
c. Key Doll Cake 
d. Star Foot Fire 
Test items: 
1.Fan Foot Shirt 
2. Heart Jump House 
3. Dog Bed Desk 
4. Moon Nose Nail 
5. Take Pan Pet 
6. Sock Jump Jar 
7. Fly Goat Four 
8. Nose Mouth Moon 
9. House Pear Hand 
10. Two Tie Hat 
Items 'house ‘ & pear' in 9"' trial come from primary curriculum textbooks to 
replace the original items ‘hook，& 'peek' respectively for they are too difficult for 
second language beginning learners 
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Final phoneme detection 
English Instructions: In this activity you will listen for the final phoneme of the 
words, and pick the one word that has a different final phoneme. Look at the pictures 
on this page: 'hat', 'duck' and 'goat'. Each time I will read the words of these three 
pictures for you. Listen to the words that I say. Point the picture that has a different 
final phoneme other than two. You should have pointed 'duck' because 'hat' and 






你會發覺 ' ha t '同 ‘goat’概最尾個音都係 / t/，而 ‘duck’概最尾個音就係 
/k/，同其他嗰兩個係唔同概，所以你要用手指指出‘duck’� 
Practice items: 
a. Hat Duck Goat 
b. Tail Ball Hand 
c. Pig Dog Cat 
d. Dress Ant Bus 
Test items: 
1. Doll Rain Nail 
2. Jump Leg Bag 
3. Cake Hand Wind 
4. Cup Bed Pipe 
5. Door Fire Boat 
6. Ice dress Roof 
7. Bus Knife Leaf 
8. Sick Book Fish 
9. Bed Web Road 
10. Four Star Ball 
n隱"jump', 'cake', 'lip' and 'bed' in 2"“’ and 4" trials come from primary 
curriculum textbooks to replace the original items jeep', 'rake'sweep' & 'bead' 
respectively for they are too difficult for second language beginning learners 
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Initial phoneme deletion 
English Instructions: We are going to play a word game. In this activity, I will say to 
you some one-syllable English words, you have to delete the initial phoneme of the 
word and say the remaining part. For example, if I say 'hair', you say ‘air，without 
the initial phoneme Ihl. If I say 'play', you say 'lay' with out the initial phoneme /p/. 







a. Hair (air) 
b. Rice (ice) 
c. Play (lay) 
d. Bring (ring) 
Test items: 
1. Sit (it) 
2. Pan (an) 
3. Fill (ill) 
4. Gate (ate) 
5. Seat (eat) 
6. Snow (no) 
7. Play (lay) 
8. Fly (lie) 
9. Glow (low) 
10. Sway (way) 
(all items come from Adam, Foorman, Lundberg, & Beeler (1998) no. 1-5 (from p. 78) 
and no. 6-10 (from p. 82). 
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Final phoneme deletion 
English Instructions: We are going to play another game. In this activity, I will say to 
you some one-syllable English words, you have to delete the final phoneme of the 
word and say the remaining part. For example, if I say 'meat，, you say ‘me, without 
the final phoneme HI. If I say 'teach', you say 'tea' with out the final phoneme /ch/. 







a. Meat (me) 
b. Teach (tea) 
c. Week (we) 
d. Great (gray) 
Test items: 
1. Safe (say) 
2. Goat (go) 
3. Nose (no) 
4. Late (lay) 
5. Grape (gray) 
6. Card (car) 
7. Mice (my) 
8. Tooth (two) 
9. Seek (see) 
10. Fork (four) 
{all items come from Adams, Foorman, Lundberg, & Beeler’ 1998, p. 70) 
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Appendix B 
Pictures for Phonological Detection Tasks 
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Initial syllable detection 
Initiarsyllable detection—practice items: —— 
a. 
^ 層 O 
f l J] 广 
O A 
I 絲 、 
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Initial syllable deletion—test items: 
1. 蘭_ _ 
1 明 y -
^Mm 
塵 ^^ ^^ 
\ 
Patterns of phonological awareness and their effects on reading English 150 
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Final syllable detection 
Final syllable detection—practice items: 
a. — 
1 _ | 多 | | _ 
圖區 
0 
d. ‘  
J 
囚 I ¥ I m 
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Final^s^^llable detection一test items: 
' . 圏 • 匿 . 
/ T V   
4. 
口\ M f 
同 I I i | k V 
麗 圍 匪 
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Fin^j syllable detection一test items: 
. 丨 ‘ \ > 
7 . -— 
• a ” ！ 山 r z f z ^ F L n 
M [ t n 譽11繼Mi  
•圓圓 
10. "II：："  
圆F ^ ® 
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Onset detection 
Onset detection—practice items: 
b . 
5 赫 稷 
_n_ ^ ^ 
9 
d � [ i ]区 
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Onset detection—tesj items: 
fefel I鲁'0. 
2. 
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Onset detection——test items: 
6. 
一 
, I z j j ! / T V 
10. p  
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Rime detection 
Rime detection—practice items: 
圓 
因圓國 
' . r a 圏 圓 
Patterns of phonological awareness and their effects on reading English 158 
Rime detection -test items: 
w yj 
1 1 I I ―^— • ••‘ • J ， 
C^ l I 寶 11 备 I 
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I.. ••••••I 一1  ‘ _i I • 
" I I I ^ 3 “ 
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Initial phoneme detection 
Initialj^oneme detection一practice items: 
a . — — j g n 
‘.H圓SI 
• _ 
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Initial phoneme detection一test items. 
麗•圆 
/ 
i i • 
3. 广产 
條 纖 I 口 
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Initial phoneme detection——test items: 
6. ^ I 術 V I 汽 
,�� • '�� ,,�� 
/ 丨 ‘ /�� / \ / 
込 n ” U 
I 
j&m计、\ j 
10.1 I III 
2 急 ^ ^ ^ 
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Final phoneme detection 
F i n a i ^ o n e m e detection一practice items: 
^^^^ 
d. 
/ A .. , 義 、 八 ‘ 丨你r外//fl 
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Final phoneme detection—test items: 
2 . 1 麵 ) 丨 1 1 ( f 1 1 r T ? 
f f p ' f H . 
1 
5. ^ 
1 M - 德 
— — ^  
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Final phoneme detection——test items: 
6. 一 ~  
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Appendix C 
Word Recognition Test 
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Woodcock Word Identification Sub-test 
English Instructions: Look at each of these words carefully. Read the words across 




is you and up 
cat stop come jump 
help book play sun 
blue two no boy 
little bed milk car 
swim fast down rug 
with find said night 
sleep after woman summer 
table work stove ground 
airplane chair because beautiful 
slowly watch early heavy 
already laugh hurry largest 
expert evening 
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Appendix D 
Raw Data 
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Subjects' raw data 
Note: Subjects' raw data were recorded in subsequent eight pages. Every subject has 
three lines of data. In other words, line one to line three pertains to the first subject 
of the present study, and line four to line six pertains to the second subject and so on. 
The first line of data has 62 columns, the second line has 60 columns and the third 
line has 56 columns. Details of the columns are presented in the following tables. 
Appendix D. Table 1 Coding details of the columns for the subjects' first line 
of data 
Column iCol 1 iCol 2 \ C o \ 
(Col) 3-12 13-2 23-32 33-42 43-52 53-62 
number 
Variable sex Grade Initial Final Initial Final O i ^ r I T ^ 
name (Gd) syllable syllable syllable syllable detection detection 
detection detection deletion deletion l teml-10 Item 1-10 
item 1-10 item 1-10 item 1-10 Item 1-10 
Variable O=boy l=Gd 1 0=fail 0=fail 0=fail ( R ^ O^fkil O ^ M 
label l=girl 2=Gd 2 l=success l^success l=success l=success l=success l=success  
|3=Gd 3 
Appendix D. Table 2 Coding details of the columns for the subjects' second 
line of data 
C o l u m n I C o l 1 - 1 0 I C o l 11-20 ICol 21-30 ICol 31-40 ICol 41-50 ICol 51-60 
(Col) 
number 
Variable Onset Rime Initial Final Initial 
name deletion deletion phoneme phoneme phoneme phoneme 
Item 1-10 Item 1-10 detection detection deletion deletion 
Item 1-10 Item 1-1() Item 1-10 Item 1-10 
V a r i a b l e 0 = f a i l 0=fail ()=fail ( F M l ( F M  
label |l=success |l=siiccess |l=success l=siiccess 1 =success 1 ^ success 
Appendix D. Table 3 Coding details of the columns for the subjects' third line 
of data 
Column (Col) ICol 1-50 ICol 51-53 |Col 54-56 
number 
Variable name Word recognition Age in months Raven's test  
item 1-50 
Variable label 0=fail “ ： ：  
1 =success 
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